^2001 -0093184 



(19) tfl^^^^^^^^(KR) 
(12) ^7l]^^^^li(A) 

(51) „ Int. CI. 7 (11) ^711^3: ^2001 -0093184 

H05K3/46 (43) ^7fl^;^l- 2001\!l0-i27*d 



(21) 
(22) 

(86) 
(86) 



10 -2001 -7007575 

2001^061 le-a 

2001\i06€l6^ 
PCT/JPl 999/06428 
1999\ill^l7*^ 



(87) ^^1^711 €Jl WO 2000/36886 
(87) ^^1^7r^^l- 2000\106€22^ 



(81) ^l^j^ 



(30) -f^iTa^^ 



EP -^^4*1: J$.iEBl<sK 17101). s-^^, .ap>3, isfl-?!, H^i. <^^. =l€\±, o} 



^€^10/357039 


1998\il2€l6'y 


■a^(JP) 


^^^11/34616 


1999\10l€04'a 


°^^(JP) 


^€^11/97648 


1999\i04-l05*^ 


^^QP) 


^€^11/97649 


1999id04l05°^ 


°J€-(JP) 


^€^11/97650 


1999\i04^05'a 


^^^(JP) 


11/104294 


1999^104^12'^ 


■a^(JP) 


^^^11/231931 


1999Vi08ll8'a 




^€^11/231932 


1999\i08€l8'a 


°^^(JP) 


11/231933 


1999\108€l8'a 


"a^(jp) 


^€^11/231934 


1999^108^18^ 


■a^(jp) 



(71) 



(72) ^^'g^^f 



°i^^7] ^ ^ 01 H| ^O] H] 71-43.^71 E^^E]- 12:5. nil 1 ^^1 ">] ^m^^] ?1 7)-ol4^^7}?] ?] 
El-HS^v)] 

oi£o.ei£Ai 

^^^7]^^ol Hi ^0) Hi 7l-<J]-2:^?l El-?1-El-I2:^nll 1 ^V>^1 ol Hi tjl7l-^Al ^] 7l-o]A>^^7l-?l 9] 

°i^^7]^^0] Hl^ ol H) 7l-Sl-ai7l ^fMlSL^V^ 1 HJ:;^1 O] Hi 7l-^Al ?1 7>ol Al:^^7>7l 
El-ulS^m 

ns+i^-11'^KtEl 

^^7] ^ ^ o] Hi ^o] Hi 7l-Sl-3::£.?l El-?VEf 1 2t^P]l 1 aj^l Ol Hi tjt 7>^Al 7] 71-0] A>^5.7H ?1 
-a ^^71 ^^^^7l-?l A] ?1 ta^QOS^V^I 01 Hi cjl 71-^Al ?] 7l-0l Al:^^7l-7l aia^lfl 



^2001 -0093184 



(74) m9i 



(54) ^^^i^^^ ^ n^m^ 



£^*(5)* -a^llV 7]^^o\i pfc-liHS]- ^7]^ #]*]-7l E?l>y^d^^(100)°l ^^J^ 3fl?l^l7l:a:(310) 

aL^^]f]7] m ^B. (16)» ^^^tVcf. BllH(l6)l- ^^^^S. ic#A)?J 7l]^^(18)7|- *JAJ^ o. 

al^^i $]^c^ S^^g^a)-^ (100)# 71^o.s^e-1 ^g- e]-e|51x] ^Tfl sVcf. 

Ill .as 



^^^d-^l -S.^£]o1xlaI 511^. ^1 7)^2^ 7fl^5L ^ile}"_lo)]A^ -^1^ -^7^ 4^<>17>JL o] 2} 7^^ gj-'ofl 

^i, =^^^1 7]** Af4*V nslEHflAj^ - oil 7l^SAi, otli- a^ig 4 .55555^ ^j^o,) ^^7^ ^^^^ 0.5^ 

'^I'Ht-S- 7B^i- ^^1*H a-a* ss)-*v 4-g-. s^efl^lriiH* -a^lsU £^011 s\s. ^ h)-o],^i^^ ^^^^^ 



ol4^^ «jH<a Cj-f^SfJEBflAj^^ H||fl;^l7l^O.SA-1 AV-§-Sf^ PVC-liHU). SE^JiHS. ^#§^71 ^^V £ 

o] ^^^S. 1-2^1^, £ 76 i SAlsVfe ^o], 7i:f ^Aj-s^ ^^^(722)2f jj « (721)^^^ i^o]) 

^^(710)* -fiH-a cff^aFd^s] 7V^J- HfttS] #^>^xl^<af'(752)(afe 3^71^)21 H^j^* 2llH(716)S *f 
:a, s)lH(7i6)<^ -g^ £^A^ *^i^ll(7l7)» ^"a^-H :3i^^i:f. 



Sa4. ^ ^SlA^ A]^ 0.^7,-l o^, Jl^Sl. ^^^^ Hl-4«^>^ A>ol^ 3,^ Sl-oflA-l 3l)?l;^l7l^^3!)- oKifiH, £ 
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TrSE^iLH ^Jifo] ^^^Vf-^H-^l 7]m fl^^Jo)u}^^jcl Aj7lfe;g^, i^H (716) 2f f^^J^^l (752) 
S] ^jjigo)] 4^7^71- «J-^5§H, £^^^^^#«(720)<5) 3)1^(716)4 t^^l 7)^o.^^Ei ^47} a 

^^^^■i- 3l)7)xH. P>t;ii=i ^v^vt £^d^^^^#5!4 ^^^t 4c1iiH£] A>o]4o] ^^|7^ 

IC^* ^^IS. ^j-^t nflsl o]^ 7]-t^:§o] ^S:Qt[s.^]_ ;^7]^ ^^o] o]^o]7.]7.] ^ 



Wj-Ojolt^ 7fl7fl*H ^^S^Ei ^je^ J^STJI ^).7) o^^A^^^ ^d^A^-^ S]"^ #efl<?lf^^ IC^^S^ 

^ol^l^ ?i^oll ^Itt* Md:4 f^^tv 7|^^ ^ §1S14. iE, 'Hr^.** ^^i^^c^l ^ 

^ <^14 ^^1^* Sil««l-7l 4oy^ ^ 71^4 ^S^t ^ 3ll?l^l7l:ft* 

1}^, «a = 'y4*ai)^d«-i^, ii]^ 71:^-4 ^t}7] m BGA 7\ n^]s\3., o] bGA » 7^m^ 

S]^ 7]^o\] S'a^^o^^4. 

^£^4, 7|^4S^ ^^4p-i: BGA S SI'S, BGA 4 ^c^efl^lriSSl y^^^S^S] ^ja)- ig^io] ^j-?] nfl^o)] o] 

^V7„V£7l- 4*11^131, i^^^J-oll SlO^Ai, BGA 0\] -^no] A1£)AJ O] el E Al-Olf- S^^Hl^i 

BGA 7.}?.]]^ Hfe BGA 1- 7.]^]t}^ ^##^l7.i 4J2)71- ^^^|sl.4. 

^S] ^4 4<y:eV tol^oU s^s]) 7l^o(| flol^ol4 ^^o] ^Va5*V4, cle^eV ^o]:§ ^^o)] s^sfl o] «^ 
H-y 4#al|A}^4 4^ 7lJa-ol Pl^lt!: BGA Sfe ^#£1^1 'a'^l $14. 

«jH<a 4#Hll'?d^4 BGA » Cll^SH. PGA S. S]-¥-7l^4 ^£ ^S^l-t =^ S14. ^, PGA ^ 4^7] 



^e14, PGA * sll^l- «flife, 7]^o\] -E-AS 'lV^^, o] PGA 1- ^d-<y*ffecfl 

4#«fl^*^ ^d'a^^l* °li -^S] oll^Al^x] :f o] i7j-Al]7> l-o] oi;,] o] nfl^oll PGA 1- 7.]^t}t:' 

7M 'g'^l?^, ^r^^oll 'g^* -i-g-^lT^l PGA 1- JL^Jl- «}|4 71-toll #:?]:^4^#4 ^^)7> ^o> 44 pga 



^7Ds.5^ S.2001 -0093184 



^ ^i^i 7l#*V 4^111. 5f|l«l-7l a S.^^: PGA S] ol;^V7j-£» 7j.^^4 f.A]oll HflAjSl T^^S. 



2^ f^7j:^^I^i'a#°Ief^ ^d^ 4# ^fl^ <a^vo.5. ^jz!-^^ .^7) <H^^ ^^-^It. aflHS^o] -H-7l^;^l 



a, ^J^* 121 a-a, iflHsi 371^ o) i|iH7l- 4e^4^ ^7]^;.l;s^s^o^ 7il^^s^Ei ?t^V 3711 eVfe 5J0I 

^ ^olcl-. 37lfe, a ^Pio] ^7l^;^l^^f^S] 711^^01 0.02 S.^^ ICQ tifloj ^Jo] # 

7l^^l«^*i ^^IS 711^^5] 100 oll^i 1.500 /an ^.s. , ^^s] 110 oflAi 2.000 /an S tbW 



*<^M- °ot^}7^ a ^d^tl 42} 7^<^1. ^i^%t- IS] ^^^o\]A\^ ^^d'i^^^^'^] 311^4 a sfls 

71- ^^avg].^ t^vl^T^^l^^f-^ 4€- 4:^]1^>S1 <5l^^H^ Slfec-H^ll cflSH, ^^s^ s-H) ^^'-'^oilAl^ ^ 

tflf'Sl £^lf^4 ^#tV4. nfl^<^ <^^;^1.^ ^^7l5lfil ^^o] s)<H ^^o] ^.^ ^^g)] ^A]o1) ^^s] 
^j-£7V feoV^Cf. 



cl «s^^5eH ^711 s)^ §1-^ ^o] 7l-^§V7l «11^<^14. £ SflHl- 7]l;^l)eH iflf^^l £^lf^o)l';g"^5^ 
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sflHS] ^i-S^l- - ^ 5a4. 



^^t] ^ms\o] Sii. ol<4 £^1^011 alls- ^^Al?J SM, 3IIH7)- «-]-5]£l7) <H1 



^^^«J- 14^ M.^. £?i^^^d^M]2l -g-^jo] ^^^) 180 ~ 280 ^^]E.^ £^i^^^^^42l ^7j-£ 2 0kg / pin 

7,V£o^ ^^^}7^ ^^cf, ^j^l £ olpV2| 7^££ 2.0 kg /pin ^d^-^-H. ^-fi n1-e1-Aife l 5 kg/pin^ 

£ ^nH] M-^;^] ^fecf. £ IC^ ^^J- A]S1 71-10(1 S1«I1A1 £^^^a^;^)l7> -g-SflElol H]^, £^^^^^Sl f-^ 71^0^ 
^o] ttl^cf. A^.^! 280 ^fe ^-f-Hlfe ^^^^^^4^ -§-«i|^£«iIl m}<^ =^=^l^oi# 

^*1-H1^4. ^§1 HV^^ltl- ^r£^ 200 - 260 ^oM. o] ^£51 ^<^1 £?i^^#«Sl 

^^4,^7^£^ ^S^# ^7)1 ^dl-H, ^^S. 7}n^]^ ^c] B|l7]^l7l^^ ^^1#* ^^^l^lfe ^7] irfl^ol 



^^^i 15S1 "J:"^* £?1AJ ^^d4^ ^^A. ^, °dE]^. ^, ^, ^^ois ev f^fl. ojAvo^ s^-cHi 

7]^^. E^d^^ ^dS^^l* ^ Sl'^. ^§1 ^^-i ^^ -^]:ElS.ol :5i7li4of 

^^^^^^47} SJ-ofl^i 7l#?!: -i-^sl ^» %^^Al?j ^ 5io.i^_ <goii o^sfl ^5i]s]cHE 4^1 Ji-ai-slol ^711 ^^Ui 

SVoilA-1 7l#t^ E^dAj ^xl^i)^ sn / Pb, Sn / Sb, Sn / Ag, Sn / Sb / PbS] Sj^l SiJI ^^^1- 7j-££ 2 

0 kg/pin <']^, Zl 7j-£o^ ^al-s 2j ODj, a§l ^iHAl-ol^ ^Hl^i^, IC^S] a^^.V a] ^o]] o^«1)a^£, £xiAj;g 

#^o] ;g2]-7j-£0j x-le}7l- ^3., l-gJ-, 7l-^0]^0] -tA|*]-Kl ^^n^, ^7H %iS]i O;^!:}. 

172] "^'-^^ E^i^^^d^^* 7UA^ol ^o]^^ 0>^, ^J-f-t'lfr, q^^^ ^oflAi /d@i§H 

^<^E ttf'^ °Kl-2l ^^^IIS. "d*^. ^ofl ^^,.1 7fSf|^^ T^, flo^^Ai O. ^^£l<^, 71^0]]^^ E^^d^^ 

el- ?i7i^ sA^s -a^JitH E^^j^^^6.S. 7l-?§]-7HlE Pfl^ #7l «fl^olt:l- 



<^1 E^d^^^^^^S^. ul^j^fil- «^1 ^41-21 Jl^j^2l 7m f-y-^1 1-#,A^^15J 7l^*jAVo^ ^d#JfS E1<H 

i^.T ^l-^^ol 71-^ £4^^ ^}^m. *^ol-2) JL^J-^ir 3flHS ^1^ E^fl#^]. E Aj 3,^1 f- 7fl;^l]§H 31 ^^E] 
-^^-^H, i'llH2l 371011 nV^ol ^^014 Cl-Zt^ ^o,^ ^1*H1 "d&Cf. £ ^d#Jf2l *J^V^ cf^ 7]%o\] 

■a 7l-^«- ^^1-0l2l-^, ^1*1 ^Allfe ^JI . Z]-i- . . Z]-AJ£ 0]X^ ^0)e)-£ ^Uf, O] Aji:J^^ ^^]o^ 

^011 tflsH 71^21 O.S 1 jflolTlM-, 2711 ojAj. ^^isiis ^^1^ ojo.t^_ 4^ 7|^ofl ^-§-3l)Ai ;5);a§l 

«^*1-^ ^4. 
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7]^^S] 0.1 ~ 0.8 mm ^Jo]^ i.q ~ IQ „. ji^g « ^^o^ q 

5 ~ 2.0 mm fil "S^S ^o] Hj-^ajsj-nj, sflHS] 37] q-, ^^J-5)fe cf^ 7]^s] ^ofl ofe^-A-l nv^ig 
€4. 

^^ogo] 7mol)A^ a}-£l£lfe o;io1_ AlSl^Jo] ^o. 5^?]^]7l:a:o] ^4 



f-^S 53^14. J^HS] 37lfe a ^^o] c] iiflHi- ■fr7l^;^]^4^f^s] 7fl^^2] 1.02 ~ 100 

«flS. *te ^o] ^4, 2] 7D^^S] 21:^31 1.02 afl ^M<U nflfe, ^^1- -^7l^xl;g.af.^s. ^^t}7^ 

^j-^i t7i-^*H, ij-^it ^ §i4. a 100 an s^f^o^ ^nm 

n^^]^. =?-^^±S.^ ^7]^^M<^M]6^ -^^1^711^^01 100<^A-] 1,500 /an S. ^B.^ -^I^* 11 

0^1 2,000 /an «1:4. 



^ 514. 2 Sti^i 7)#*V Hj-sf 7^c] ^j^^^v 190] ^v.go)|xife i^d^^^^^^-^l SL^^^ 511^4 :i 



sllHS) ^^011 ^^]t\^ 7^0] >g^A^4 ^<^lfei:-]l sl4^<^14. h 4<^l<Ht* % §H ^ ^ 



-Hts. ^^^eH£ ^4. ns. ai)H.4 S.^^^] ^^47) "fl^'Hl, ^^^l-^^i-si- ^o]^t^] ^s\^o]7] ufl^o) 
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^1* #711 ^ m. ^^l^^S-fe H^7l^ol| J^O^A-], ^^o^ i^H ^ if-t Ifli f.^^ ^xlf.^;,l]ol] Ufo] 



^'I^Ai^ S^i^d^^^i-^fle] -g-^jo] ^^^1 _ 280 £^171 «fl^<^l S^i^j ^v^J^sl 2,0 Kg 

/pin =^1^1-01 ^i^lcf. ^1 *lH4<^m -i-Sl >3 A]^^, ic^s] A] oil A^E]^ <g^ 7>*V ^01] £ 

n 7.]t}7} ^4. A^^] £ nlnvo] ^^011^^ ^d^^j-SS 2.0 Kg/pin ^^^]^, ^-f <H1 tcfe^^i^r 1.5 Kg/pi 

n^^t ^nHl M-^^1 ^^4. a IC^l AlSl 7}-^oil o^gfl ■^ns]o] Hi 31, £?i^j^^#?lSl ^s^- 71-1: 

^^•i: ^i^m. ^^^1 280 £1- '-dfe ^-f^lfe, £?i^J^^^i-^l| -g-^ll c]l§H, 4^x1^01 ^;.l;ioj^^ #clEli;.]i 

B^o] ^oful^cf. m§] 4^3] MM] 200 ~ 260 £<^14. '^l ^E^l S^i^j^^^^^flf- 4-§-*l-^, £^1^^^^^^ 
^ ^^^^^J-£^ ^^^131. ^^IS. 7}^7]^ <gol sll?l^]7l:e:* 4^^1#^S.S) ^fe oji §J<H;^1 

71 «fl&<^14. 



-§-^-i- 7Hfe £^1^^^^^^* 4^ sa4. -?>El^«^l ^71144 t-fi-£|<H Sife £^ 

^^^4^^^l7V 7]#tb -§-^3] ^^A]^ 4. o;t7l iifl^o)]. <i6ij -§-^si|E. 4a1 :a3j-§H 

<Sd\]A^ 7]^^ ^^^^^^4^ Sn/Pb, Sn/Sb, Sn/Ag, Sn/Sb/Pb ^^J^S. ^^ 2.0 Kg/pln 

a 7J-£S1 ^s^£ 21 ^mAfolf. ^Hl-^i^, IC^S] ^VaV AlSl toll Sl«llA-l£, E^iA^^^:^s] ^•Sh7j-£0^ 
7-l*f£ <ao14^1 ^Jl, ^S] t^, 7lirOl^ol ^^D^. ^71^1 ^^^S. ^aslJI Si4. 

^J^«o^ 3521 «s^^iA-1^, S^l^J^^^^S] ^A^^al ^^#-^011 4^ « HO] a]>§Ji4E 4^ t^J^7f A^^lslcH Sl7l «il& 

oil ^ol ?1<H^17] 4=1^-1?14. £^^j^^^?l^l -S-^o] 7Hf|^# uflofl^, ^^^^71- t-y^-Hl^i ?1<H^]7] nll^i 

=1. 1r^^] f-^£l<H 7l:a:'^A-l ^^^7] <H^7ll ^J-s-4. 



T Af^^o] 7^1- jL4Aj^^ Ai-.g-sioi^ij7 o|cf ^^vo^ JiA^^i^ s^H^o)] i ^ a)-;^] ^ 7|)Ai|eH :ii 

i ^j-y 7>^iv ^^<^i4^. ^3. ^oi4£ ^4. oi ^^^^ ^ 

^ISl ^0,1 cfl*H, 71^^ 1 7flol7l4. 2 711 cl^a- ^^ISflS ^-g*! ^^1^ ^^J-^ 4^ 71^011 ^-f-SflA-] a] 



'^l £^J^^^^^^ ^l^ol 0.5 ~ 2.0 mm ^ 7]^^S] ^^^$] ^^o] q.i oflA^ q.s mm <^U, 

^'^17> 1 ~ 10 mm S. ^A^*te 5J<^1 #^1^, al^Elfe Bfl?!;^! 71^^14 4^ 7)^3] f^^ :fo]l 44 



°i ^^^^fii Ai^i£i<^ si^c^, 4^ ■^^i4£ 71-^711 ^A^5i<H 9X^. ^] «-<y^2i siAjA^xj 

^A^sl-fe ^11^°]4 £^^^^^^«S] 371 -foil 4€-cll. =L ^^o] A^#-^ Al-^14 ^:g^4 50 % *1^ 



"^-^fl^^ ^2001 -0093184 



98 % °1S>S ^-^1 ^m^. ^"^-¥-5] ^l^o] 4^ a « SI 50 % ^^^^ l-#^sfl 

■^S ?lcf.(i 33(B)) 



tfl-asfli, ^t^-a ?]^^* Ai-i-s)-^ $cf. :a7i^ ^^o] oj^s.^jl n^y} ^^^j^^^^^^ 7}^t}7] ^cf 

a 373) ^^^SiAi^, m^Pm-i: <^^^ ^dT-} ^f- ^ofl #)^t -L^^ cf^ 7)^s) Afo]oi] 

^1-5! o] s^jAj^^^^oii -§.^01 7Hfl^# ^^i^. ^#^7f ?1<HAi a -g-^* ^^§1-7] n^ofi s. 



g<H£ #Cf. ^l^H SnHl^i 7l^*> -§-^0] ^^£]7-1uI-, 7]^fi) O] ^VAj5j[ 

•i- 511H71- ^7l=^-^l^i<a#0.^ ^S^7i ^^H, 7l:g-.»flAi M}-e]E|fe 1^^]^ ^ ojld-. ^^S\- 

^i-e)7j-£i. .^o^t ^ Sic]-. 



3711 Sl-fe 5J<^1 ^m^. 7ll^^S.^El ^ 514. ^ 31]HS) ^-^.^l ^7]^rZ] 

^•at^a ac^^lfe ^014. 4^s] H7]fe al^go], o] ^ J 

~ 100 alls, t}^ ^o] ^4. BflHS] 7^^^^ 2\^s] 1.02 a)] pjnvo^ ^7l^p^l ^i^f ^S. 

^^Sl-711 ^rHfe ^7i.^§].o^_ E^^'g^^Sl ai-Ell- nJ-^lt £E 100 afl ^.4 3^ £^1#S) jI'SSSH- 

^■l«11*l-7l ^^o]v^_ =i^m±S.^ ^7]^7.]:g<^^<>l^ ^^1^ 7H^^fil 3]^* 100 ofl^i 1,500 S. i ^flHSl 
^^•i- 110 <H]>^i 2,000 m^S. tVcf. 



§M JflHl-^^xl«fl£ $4, 



£4 #j7, Bfl7i^i7i^s] ^'S-'^IH- f'fl-'^l ttl-el-^ife o] -^711^^ oi^o] Hl-<^H#o] zv7^ si.711 °1^2l a}<^l<Ht 
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s ^4. o^tg Silt iflHs) s.^^^] ^0^471 B|i§-oii ^gav^j-si- ^oj^c-]] H^<=>]^ 



«1* #711 ^ ^ Si4. ^^^^Sfe 2<H7]^i SiojA^. ^^Sl qflH ^ mi f^xi^ n}o] 

-^t* 7ll7llsH 3ifl^* ^^*>4. a ^f-** £^1#^S. A]sJeH £^1#<H1 hH<H* 

# 7ll^llsH sflHi- ^^ivci-. H ^f-ts] ^Hh-lV HH<Ht* f-«H JflHi- ^^*H£ 



^J^IJ- 50^1 ^'I'Hl^ife, S^^j^J^Mle] -g-^o] 180 ^ 280 £°l7l «D^<Hl ^^^[^^s] 2 0 Kg 

/pin <^l4>cii a-i^cf, o] 7j-£^ *lEAf<.ii- ^s] Ais^>g ic^sl ;S-^v Ajoll ^^E]^ 7>tJ- 

::! ^J-ss] ^-Itf?} A^^) £ njnvoi ;|^6fl^, ^^2^7^-5:5: 2.0 Kg/pin ^i^^lo^. ^^^l] ^^^-^^ 1.5 Kg/pi 
n ^li 4^x1 e^fecf, £ IC^ ^121 7><ioll o^gfl S.^d'i^^^MU} -i-Sflslo] H]^, £^>S^#^S] ^§3-. 7]* 
<H^-i- 'y^?!^. -a-J^l 280 ^fe ^^fe S^i^j^^Ml -§-511 -SrSofl cflsl-o^ ^^If'?] ^;^1^^#. #Cl5llx]iE* 
ol ^o>iJl^u|.. Hl-t^ltV 200 ~ 260 £ol4. '^l ^£^1 £;5i^j^al-7)lo] tjJoI, S^Jl^^j^^^lS] 

7^^$] ms. 7}n^]^ toll 2ii7i^i7]:@-^ ^^^it}^ ^^]%-^] -as si<h^]71 nn^o] 

4. 



-B-^* 7}^]^ ^^^i^^^7.]]S. nfs. olnl- -Aj _o}^^o] a]7ll4n> ^^Ejo] ol- r:';^,^^ 

^d^^ll^ SJri^i 7l#?l: •g^i- ^^^A)z] 5|7i ooi,_ cgcHi s]n i^0}S. 4^1 :5lSV§l-0^ 5L^J^j^^^^S]\ 

oj^oi)7,-l 7l^t.V S^^^^^a^^flfe Sn/Pb. Sn/Sb. Sn/Ag, Sn/Sb/Pb^ t^^S. «Hl 2]*fo^, ;g3j-7j-££ 2.O Kg/p 
s. ^3., tg^-. 7]-ko]^o] ^7l^ ^asj:;! 5i4. 



^^i: -g-ol^l-Til ^i^f^* tell^lf^o] 71^^ =^-*Ssl-7il S4.£1K <Hi## #ErJ# 

i Sl<H^i£, 7.]7]i}5^ SL?1^^^#^* 7ll7l]SH SElJiH ^fil <HiBl-tl4 ^^S\<^ in^l^Hj-HlS] ^^t}7]\ 
50 ^S) 



^l^^f^^a $14. 45}^i t^i^^^d^^* 7il^)l§H 2ll7lxi7i^-i- v}c^^b. 4^ yi^i a^^]^].- =0^ 

ttl)<^l, °d5^ £^^^^^^^4 4c1aHS] ±^ A\o]S] o^X]c,\] 0]^^o] oj^o]^ o] t^iAj^J^^o] 7}n^^ ^^l} 

§1E Afo]^ ^7^0] cgo]?^ 7l^o|) flo^^ -ol ^>AJ*V ;a^Oll£_ Bl|:^7]- -^"71 ^X] ^Oj^o)] ^3^;^^ Ojo] 71^011 ' 
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71 ^1 £?i^J^^^^<»ll ^}-%-S\C>]7]^ ^t^^S-Aife ^]^:^0] 2^^*1-4. 7}^^^0] ^O]^ ^ o^qe^ ;5l7l 



?li ^^H 7]^^ 171101714 2711 olAj. ^^ISIlS S-^Sl ^;^1^ o^6.pl_ 7|^oll ^V^^flAi « 



S^Aj^j^^ofl cXo]A] 71^'^^^ ^i;§ol 0.1 oflAl 0.8 mm . 7^017)- 1 ~ 10 mm ^]J>. ^^^^ Jl^^fe 

0.5 ~ 2.0 mm 51 ^^S. t}^ ^o] ny^^t}jL, iflHSl H7l4, ^J-^j-slfe cf^ 7l^5l f^^ f-ofl 0:1.51 ;5l;a§] 

-a ^^4. 

58^ ^'"g^l^ife S^^^^^fil 71-f ^^^6|| d-^ «^o^ 2l;ga.4£ 4^ th'a^7> ^^]s\o] o^7l mi 

:2. -g-^ol #^E1<>1 7l^ollA-l ^S^£l7l ol^Tll "J-^4. 

ul^44 01 ^^o^ ji^^^ Of f^oll ^^1^ 7]:^^S] ^^^S. S\o]^^^o]^n} 
T :^f^^ol 71-^J- 5121-2} O.S. Al..§.5lo1^]:ii $14. :^>^si ji^^^ ^^s. S^l^ofl t^l^'j^ai-;^!]!. 7ll;(]lsH ^ 
^£lfe -?-g-<^U, 3flH3l 37H ^*o1 ^%>ij-o]u|. 4zl-^>S- ^315. 

a ^j^^fe 4^ 71^0]] ^^O^^i, a Xi;.!- «§o)l Aj-01 7y^^> ^^>0]5^^, a,t*l o.;ql^ g^^^ . 

• «^ • 4^ ^ 5J<^1<H£ ^o^^ti4. ^^^^^ f-4>'- ^^isl cHsH 7]^^ O,^ 17ll0l7l4 2711 01^ ^^1 

o^^l^ o^^o], ^^3-^ Cf^ 7]^ol] ^V^Sll^-] ^^§1 ^A^^l-^ ^JCf. 

°1 Jl^-¥-2l ^^o] 0.5 -2.0 mm si ^o^^ 7]^^2] ^^^^9] Z\P§o] q.I oflx-] 0,8 mm o]jL, 

7^<^] 1 ~ 10 mm S ^^it}^ ^ol ^6.B^^ 2|| ^1 ^1 7] ^o^ cf^ 71^^:21 f'fl- f-^ 45f ai;^*] /HSj' 

€4. 



fa^fe ^^^Sl Ef^i ^^islol o^^i^_ 4^ ^^l±4£ 7ffe7ll ^^51<H S14. '>! t-a^fil i^7lir ^^^i^ 
^ll^omE^A^^^:^Sl H7] 4&c-il, I121^<^1 ^^^;i7Hlo] a];§a.4 50% <^1^ 

98 % ol§l-s. t}^ ^o] f^A§l-4. 21^<^1 4€- -^^sl 21 ;§ si 50 o/^ jicf 4^^! ^j^^s] 7J-E71- l-f^^-efl 

^U, Iill7'l^l7l^i- ^V^V^^nfl ^^§1-714 ^fe ^^7} S14. a #<a^2l 2j;gol 4- H « 98 o/„ ^ uj^ 

'a. ^J^^-^l 7lt11t 71-A^* ^oit ^7> -g-^fil f-^ 1:41- ^ ti4. a. t°d^^r <Hei7ll -}^o]^ 
€4. 



^ ^2] 71-^cflxi aio^E «1: ojAj-o^ ^^^^^ 5J<=>1 #4. €1-^°J ■^^^■(m -Co -FeSl 

4 i^n^^i]]^, <?]^j^* A]-^§>^ ^J7l^ S-Ajol Oj:^^|.j7^ 7,]47]. E;5)Aj^^4r^O.^ 7}^t}7]o\] pfl^ 

#4. ^^1 -a^^-^^ fe^ 7}^Ai-i: 71-Xlal Si7l Hfl^oil ^^ ^^6\] ^^t}t[. 
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59S] ^^^oijxife, ^^^i^d^n^ ^^^] "dV^ 180 ~ 280 E<^l7l v^^o]] ^^^^^S] ^^^7^S. 2.0 K 

g/pin ^Hm. °1 ^o^Sfe ^lSA>olt ^3] AisjAj A]^^, ic^^ ^VaV A] oil 7}?!: ^o\]^ 

a xi§>7f ^^cf. A^^] nlnjoj ;|^oil^ 2.0 Kg/pin ^l^<^H ^-f <H] 1.5 Kg/pin 

"a A?lt:f. A^^l 280 £1- "dfe ^-foflfe -i-Sfl -8r£ "ll^-i ^^jf^^l 

^<'M^^. ^§1 Bl-t^H- -g'S*! 200 ~ 260 o] Al-^^l-ig, 



7l'feiv -§-^i- 7Hfe ^^d^i'U^m "J* ^ --d-. 4^ -^l-El&o] ^7]Mv} t^Eio] 

£?i^d^^'H]7> StoflAi 7l#*> -g-^S] ^^Altt ^ ^7] nfl&i. l-^l SiSll ^o>S, cl-A] jl^V^H S^d^j^^ 

^VoflA^ 7l#*V £^Aj^^3)-7ll^ Sn/Pb, Sn/Sb, Sn/Ag, Sn/Sb/Pb2l WAS. ^V*^. ^zj-^J-^^ 2.0 Kg/pin ^-l 
7l^<H^lol «V^|§fxl ^Ani, ^J7lai ^iE]j7 
^oflAi 7l#t!: sfx-ill. sDleV7] ^sfl BGASl 51 ^v^,!- sAVtb ^gsf, ^ £^#4 EGAS] ^ 



sf^l"^ cfl-f* 'S-'S-i- ^S^V ^u!)-, BGA cfl'i!'^ #cl5]l;^liE %^ 7)\^^o^ E^^^sl y^t}^ 
*7l>a-^i- Hfl^l*!-^ 'a-#*f^cf. PGA ^ BGA a.i:fE ^^o] ^o]i^7] ^^o]] J^^o] ^^efx] ^ji 
^ ^?i)^<HlAiS] 5<i, s}.^7> tJo^^lJI SE ^^3i-7j-£7]- feo.D^_ a 2] a 7)^421 HLt, PGA -g- 

Sf-?-!- ^•^jej-^l ^7) Bll§.oil, tfltg. PGA o| §|.*of| ^ o^ol A^TjlS) ^f-^El- BGA ^ES. 



a 711^^ ^"V ^.E.^^ 7fl;!l|§H^-1. E^ISISS)- ^71^ flSllE #4.^71^^!- fi]§l.o^ cfl-g- 

^7], ^7] AlJlE ^l^J-gio] <q H. 7]%^S. =^ ^4. 

7ll7fl§H €^7> gi^l-?}-, :a^o)l ^e^-A^ ^^j ^^.s}. :5l7l2j ^c^^ 

^ ^^^^ oi^ffij- ^4. 

7^=^^-^ 100 ~ 900 jwn AS. ^Aj*V4. loO /ot i^l^JoflA-li^ 1-71av^o] 3i-7j-£7l- ;^i§l-El^ 
l"^! Si^l, 900;tflii» '^Silritllife ^^J-AS 7l^AS ^^^t}^ ^A^<^\ ^^ns\7] m^o)!:^. g: 7ll^-^S] 

^^<^1 l-7lAV^fi^ ^^-g-sl ^^^^ 711 ^ijL^, 120 ~ BOOAmS. ^A^^fe Hft3isf4. 

JE, 7fl^^ ^^01] ^A^sii^ ■i-7iAi-5i<:Hi 20 ~ \mm s^i 27lj c^-i^j- ^^j«V4 1-71^0^ 

?14 i^7]^^S.S\ ^^7^^^ %H>^l7l7l ^S|)Aii=. oVo1]A-l 7l^*V i^^* ^ 25 ~ 70 /.m AS 4 ~ 8 7l]* 
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^Hl^i 7l^t!: 711^^ ^ ^^m^ iSHl<H. Hi, m ^, «o1-'Sol4 Af^t ^ Ojcf 7fl 

S^A^S^ ^-d". « B^l^l^M), <a^H1-i-^4 <g7V±Aj>.;,]_ <i;^S^Aj ^;.) ^ 5J^^L} 

7j-£# *j=^Ai?i7i «aui, f >a D-'gsi -aeisi s-o] ^7i uii§-oi4. 

t^^fi] 'g^^S. ^^oflte. Sn:Pb= 1:9 - 4:6 -a^J^y H^S7]:&i ol-§.£]^ .g.^^ 

Sn/Sb. Sn/Ag, Sn/Ag/Cu f-^l -^l- A)-§-Sf;^l A>^gl|£ ^4. ^ o] o-^ ^^^t\3. a 

^ 'S-'^^ tlifl, S^. efl^li^EollAj^ £^ 711^^011 tg-^o] ^ai-;<fl^^ aj.^^ ^^^^V ^ ^ 



AlSj^H, oli^ ^<^iq % o]^^S. ^^^^fe ^^Ji5]l 01^1 7111- 7^0] ^4. a§l ^u^' ^^^s. 

^ yAo\ ^^o>^s ^^]]o]^m 7^=^n- m 

-S-i-Al^, ^d^^Ht* ^Aj^V4.^^ 711^^ <^liJ]l- Al7j^, ^2}«;H 711^^ OJ^S. f^^Ul^Jcf 1-71 



""^^A^^ <i7V,hA^^;^i a^, i^s]-A^^;^is. ^^oil^. ^g^^K'-i-^SAi^ ^7i°g 

SiA-1 7l#*V <yxl-2l ^AV^ 4,3^^]^ ^AV4 4igxflSl ^A^^fl -o] o|4 0,4^ ^^o^ ^7)olxl-SA-li^ ^ 

e^4, o^v3ni4, i^^ojE^ E^s^^^ A>-g-t - oj4^ 

^HlAi 7i^ev i?-7i <yAfo] ^A^v^ 4,g^i_ 4^^|^ ^^14 4^^]oi ^^^^ 014 ^ 5:;,^^^ 
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a <^l-frS.fe. ^^jSlfe ^^ISl-S] "JS^^ol ^JL, ^^m^S. 7>^7] nfl&oll. ^^£)fe ^;^loll ^aj 



0^7]^^ StolMi 7l#«- ^#'a;^K ■^7]'a^K ^^]<Q7.}s^ 0.1 ~ 50 m ^] °M ^^''] 0.1 iM ^]^^c>] 



^^m<=^m 71 ^#«a^K :^7lo]^> ^^l^g^l-^ f-^*^ 30 ~ 90 wt% 7} #4. 30 wt % "1 

-LHI^^ ^7]^ ^^o] ^6] 90 wt% 1- ■i-7]>y-;au!).a] 'a^7j-H7l- 5^§1-E|7l ttfl^ojc]-. 

Cf#O.S 711^^ O}^ ^^IS^ife, ^^Sl-^^^^), ^7>ib^^^Xl# A>-g-t ^ ^4, 

'^7}±^i^7.]^A]^ c^l^Al^x], i-elEflEel.s^isoii^^(PTFE), 4*S}-olll^6l-3l-HS.3l^^f't^l(FEP),4«-Sf 
i ^ t27] ^1 ^f^t^ (PFA) . ^s] ^e] oil 1 ^Efl z]]S.m] ^] H (PET) .#e| ^« (PSF) , t &1 si] ^ >i 

4°lH(PPS),tn4:%#eli^l^oi]EflH(ppE).#2)o1lBfls^^(PES).#5]oIl^ia<^li^lH(PEI),#B]5l|^A^^(^^^ ^ 
sl<^l^^EflEflH^efloiE(pEN).#5loiiEfla«>flEflH?)]^(PEEK).-ie]^5fl^^|^^liA^ ^d^t}o^ ^<H£ 1V^^7> #4. 

711^^5] f^^ofl A>-g.^^ s|a]Sl oDS.Al^^loli:f. ^ o]^^ SlA|-§-Dll-t Af-i-eJ-x] ^o).£ 3,^0] 

7}^t}31, J17J-S011A-1 vfl<gAj, ifl^-tf-^^o] ^^xJ^y] ttfl^olcf. 

^7}-4:A^^xlol ;g^cflfe, eH-^ £<?f^S. 4^. 7)1^^0)) >a-<aeH 7>t*V ^, l-7)>^^* ^^-^^14. l" 

7l^o'-^2l ^^^ci^ 7l#«3: 41-^2.'^=* ^t^l^ ^ 7>'a, -g-Sl)Al^:f, 711^^011 l-?]^^* "^"^^^ ^^^<^] 

1-71 7]^^ 6.^^ =.7l7|. 17llolJ^lP>_ 27H Ol^^OjO^S M.^t] ^zfl^ gjcf. 27)1 Ol^^-tl ^-ffe 

^o]lA^ 7l^*V l-7]Aj-^5] 1-7) feoji^ 5 ~ 50 /an 2) t}^ ^A^] #4. 

#7lAV^o^ ^^^^o^ 37)^, ^ciEfl^liE f^o^ 711^^2] 3} ^ «) S] 0.5 _ 1,4 7f ^cf. 0.8 ~ 1.2 S ^ ^fe 

^O] 7D^Jffif2^ ^d^l-^^jo] -g-olsfi, ^of]Ai 7]#tV 1-71^01 7fl-7-Sf-o)) 3] Z]-^£ 7] ^7) ttD^o)) yj-Si^l ^^cf , 

«V^, ^gav-a-a nJ^oHSL, Ir^tV ^^o] oj,o]^ ^4. ^_ 71)^-^2) ^^o)] ^-E-h.^ ;g ^]^^^<Hl ?! 

^^V2] l-^^V ^^l^-^a-J*), ^S] ^cf. 



- 13 - 



^7l]s-*l ^2001 -0093184 



#7l^v^-^ ^, ^, 1. ^A1_ ^ -oflAi 2jol£ ol^Vo] ^^^s ^^jeffe ^o] ^4 s-sl 

^ PGA ^fi] ^fl^S-Ai olD] ^^o] ^jL, a 1-71^3] 4<g:^V 7l-^ofl£ ^r^t}7] nfl^olc]-. ' 

S. 3^4*H£ 7^£*^^^ ^Sfl 250° C ol^l-o^ ^£ol|Ai -g-g-sife sl4§H£ 

£ *7l^V^^: ^^OS ^^S].^ S^ofl, :ao; ^7, ^s;^!.;^^. ^^fl^ 

"J-l-H. H ^lofl 2^* SflA-j ^7]^ ^^1- ^4. 

-g- ^e^-^ollAife ^oil^i 7l^«V t^jA^o^ ^4 ^^^11*, ^'l^^ 5>#7]-^*V #7l^V^, Sfe £;a>go] 

#71-^* 1-71 ^V^-i: 71) ^^o]] Zl^jl cVollA^ 7]-^> 1-71^^-^-1: S]-^ 7]^Sl ^^Vs. -y-'y 

Al?d^S.*^l 3ifl?lxl7l^ tfl^.511 f§A^^ £^fl^S2f fi]^ 7l:a-* €7l^^S ^^^Al7J4. 

^ -i-^S] ^'^ol £3:Sl.Sl7l nfl^cH], l-7l^VHl^ ^l^]§|-ir ^mS. ^2] ^-g, s^^s. b^^]^ ^ o|4_ 

£ BGA * Hfl^ltl: 71^2^ HlHsf-a, PGA ^^2[^11#4^ ^^^^^'^l 37) ufl^c^l, SjEAl-ol^ ^titHMI 1000 ^1 
*7]^>^ ^ *7l^V:a* 7}x]^ ^^o]]S. 51. ^J7lxl ^^d-. 

£ 1(a), £l(b),£ 1(c). £ 1(d) ^-^Sl ;!]) 1 ^Al<^<H] sfl?l^l7l:^Sl ^^£<^14. 

£ 2(a). £ 2(b). £ 2(c). £ 2(d)fe 4 1 ^^1<^1^ m^Pm^ 

£ 3(a), E 3(b). E 3(c). E 3(d)fe 4 1 -a^li-^l ^7i)S 2l|7l^l7]^fij 

E 4(a), E 4(b). E 4(c), E 4(d)fe 1 -aAlajlofl sfl 7] 7] ;^l2:^^£ol cf. 

E 5 ^11 1 -^Ajoiloll ^7^1^ 31)171^1 71^2] ;!ll^ ^5§£o)cf. 
E 6 ^ 1 ^Ajclloll ^^1^ 3l)7l^l7):Q-fil ^^^£014. 
E 7 ^ 1 ^^l-ii 3fl5'1^l7]*fi1 ^t^Solul.. 

E 8 E 7 3l<^^j E^^^^d^^* sflHoll -^^4. ^cfltV ^^E»14. 

E 9 (A)^ ^11 1 ^AHls^ .gs,! 1 ^ ufEfvfl^ ^t^EolJl, E 9(b)^ E 9(a)S] B E^ojcf. 

E 10 ^ ^1 1 ^^]^]S] 4 2 ^^ail-Hl ^7j]£lfe sfl ?) 7] ^s] ^^^£0)4. 

E 11 ^ 2 1 1- EAjsl-fe ?!-^E<^li:f. 

E 12(A)fe ^1 2 m 2» EAlt>^ Sfl?l^l7l^fi] ^^51 ^-as. £ i2(B)fe E 12(A)S] B 

E^ojcf. 

E 13(A)^ ^1 2 m 3 * q-Bl-vflfe SB?l;.l7l:@-Sl s. 13(B)^ E 13(A)^ B S^^X 

E^oji:!-. 

E 14 2 mm Isll 4 * EA]*!-^ ^l-'aE^>14. 
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£ 15 4 3 ^^Bjloll ^Tflslfe ^?l;^l7l:So] c}.^£olcf. 
£ 16 * 3 tsi] 1 * S.^]t}^ 'Q-^iol4. 

£ 17 ^ 3 iBi) 2 » EAlsV^ ^^i<^14. 

£ 18 ^ ^11 1 ^AHls^ ^^^]o,) ^^lE)fe 3flflx]7l:ftS) Jg7l- HS-^I^. 
£ 19 ^ ^) 2 ^Ali<H] ^n^]7]^s] 4^ ^^£6]c|.. 

£ 20 ^ ^ 2 ^^l<^l°fl ^^]^]7M^ 

£ 21 £ 20 Sl<H^i ^j^*V a-^.^ ia:^£ol4. 

H 22 ^fl 2 ^Alojjo] ^g,] 1 0)1 ^;^l£l^ sl)?l;^l7)^^ ^^iojcj-. 

£ 24 ^ ;H1 2 ^AloHfii 1 ^^i^jo^ ^a]] 1 ofl ^^15]^ 2fl7lxl7l^fi] 4^S] ^^s. £ 24(B)^ E 24(A) 
^ B E^c-lc].. 

E 25 fe ^1 2 ^^lifi] ^1 1 ^^BflS] 2 i ?t7)l£lfe m^U]^^ 4^ cfigt £ 25(3)^ E 25 fA) 

E 26 ^ ^1 2 ^^liS) 1 mm lafl 3 ^ M-Efvflfe ^^JEojuj-. 

E 27 ^ 2 2 ^^sijofl ^^Is|fe m^PW ^^E°14. 

£ 28 -gr 2 ^Ajo^ls] 2 f^) t|Efvfl^ ^}^E<^14. 

£ 29 ^ ^ 2 ^^]<^S] :^ 2 m^]s] ^4 2* M-E^-ifl^ ^^E<ilc1-. 

£30^:^11 2^Aldilo] z|^^e,|o^ ^7f 141- ufEj-ifl^Eaolc].. 

£ 31 ^ ^fl 3 ^A]o^loil sv^]^ 3)l?l^l7l^fil xfls ?-'a£<^1cf. 

£ 32 ^ ^1 3 ^A)^1<H1 ^TflS 3l|7l^l7l^fil ^^Eol4. 

E 33 ^ E 32 "HI E^^^^€* sflHoil ^^tV ^g-^ ^cfl*V ^t^Eoljr. £ 33 (b)^ E^i^j^^^S] 

E 34^ ^1 3 ^Ajoils] 1 ^^Bils] teil H] ^Tfls]^ sfl 7] ^1 7] ^rS^ cfigsojuf. 

E 35 ^ ^1 3 ^^]^]$] 4 1 €^B]li 3fl7l^l7l:^l- ufEl-iflir ^^Eojcf. 

E36(A)fe^fl 3^Alo^)o^ 1 ^^40] ^4 1 *i4Efvfl^ Bfl?)^)7l*S] sllH^^o^ ^V-gt E36fB)fe£36r 
A)^ Bs^^i£E'?i<^14. . V ; ^ 

£ 37(A)^r 4 3 ^Alo^l^l 1 m] 2 1- 4^}^^ ^^]^]y]^S] ^^o| c4-,gi 5: 37(B)^ E 37f 
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£ 38 (A), £ 38(B)fe ^1 3 ^^]<^]s] 4 1 tall 3 * ^-Ej-tflfe ^^E<^14. 

S. 39fe 3 ^^liSl 2 ^^i^li ^n]^^ nn^]7]^$] ^^Sojcl-. 

£ 40 ^ ^11 3 ^^]<A]s] ?.]] 2 ^^silfi) fsil l# ^^£'^14. 

£ 41 ^ 4 3 ^^Hlfil 2 mm ^Bfl 21- ^El-uflfe ^^£<^li:1-. 

£42^^13-^^10)13] zl-^f sflfil all ?1;^1 71^:31 Jg7l- Isfl- i^El-tflfe ia-^lcf. 

£ 43 ^ ^1 4 ^AHoil ^:^il^ Jfl7l;^]7l:e-5l ;«ll2: ^^S^lcl-. 

£ 44 ^fl 4 ^^lii nn^]^]^^ 43: ^^^o]^^. 

£ 45 ^ 4 ^^H1<^1 ^^?11€ 3ll?]^l7l:a2l cf^ic-lcl-. 

£46^>^1 4^AHsl ;5)1 1 ^^siloJI :a-^5lfeifl5'1;^l7li&Sl ^^£0)4. 

£ 47 £ 46 $I<^^i £^^^^^#«* 2llH<Hl ^^^«!- ^^-i- ^cflsv ^n|£6]c).. 

£ 48 ^ ^1 4 -gAHlsl ;5)1 2 ^^BiHl ^Tilslfe m^UM^ ^^£<>14. 

£ 49 £ 48 °fl ^<H>^-1 £^^1^^^^* 3^£<^ ^cfl?!- ^1:'a£olcl-. 

£ 50 ^ ^1 4 ^Aloflfii ^Bil^lf-* i4El-iflfe ^g^iolu].. 

£51-8:^1 4^^1i^ m^]7]^S^ 3g7l-^41- M-E^tflxr £a'5lcl-. 

£ 52(A), £ 52(B), £ 52(C), £ 52(D)^ 4 5 'i^]^]o\] 4?]^]^]^^ 43: ^^j£o]i:l-. 

£ 53(E), £ 53(F), £ 53(G), £ 53 (H)^ ^1 5 -a^lii 2e?l^l7l^fil ;^la^^£oli:l.. 

£ 54(1), £ 54 (J), £ 54 (K), £ 54 (L)^ 4 5 ^i^]^M ^4^ 5ll7];.l7l^2l 4^'^^iS.o]t}, 
£ 55 (M), £ 55 (N). £ 55(0), £ 55(P)fe 4 5 ■^^]c^]4 4^^]^^] 43:^^i^o]t:^. 

£ 56(Q). £ 56 (R)^ ^1 5 -g^Hi ^4^ 4?]^]7]^^ 4^ ^^£»14. 
£ 57 ^ ^1 5 ^^HH Sl|fl^l7l^Sl 43: ^^£olcl-. 

£ 58 (Q). £ 58 (R), £ 58(S)^: ^1 5 4 1 4n^]7]^s] 43: ^^£01^1-. 

£ 59 ^1 5 '^^]4^ 4 1 ^^i^l^l ^4^ 4y]^]7]^s\ nfigsolcl-, 

£ 60 ^ ^1 5 -a^li^il m]^^ 4f]^]7]:^4 IC^* 4m H-El-vflfe ^l-^£<^lcl-. 

£61-8: 4 5 ^^]4^ IC^S] cf^^olji, £ 61(B)-^ £ 60 7}-^4a^ H a-cfl£olx:|., 

£ 62(A), £ 62(B), £ 62(C)t ^11 5 ^^Hl^l ;^1 2 ^^^Hl ^^Is] Bfl7l;^l7l^oi ;^)^ ^^j£o]4. 
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£ 63(D), £ 63(E)fe ^1 5 ^a]<^1o] ^] g €^sil<H] ^f]^]7]^$\ 43i^^^^o]v^_ 

£ 64 ^1 5 ^^liS] ^1 3 211 fl^] 71:^:5] ;^lS^^3Eoli:f. 

£ 65(A),E 65(B).S. 65(C)fe ^1 5 ^^Ms] ^4 mm m^]7]^s] 42: ^^£ol4. 

£66(A),£66(B)fe;^l S^^l^fls] ^1 5 mm ^?l^l7l^fil ^^Sojcf. 

S. 67(A),£ 67(B),£ 67(C)fe ^1 5 ^ Q mm m^U]^^] ^^jS^lcf. 

H-68(D),£ 68(E)fe ^1 5 ^^]<^$] ^ 6 mm 43i^^^o]t\: 

£ 69(A)fe ^1 5 ^^lisl ^1 7 sjlo)l ^7)1^ 3!) ?1 ^171^8-2] ^'Ss-^lcf. 

£ 6 9(B)fe ^1 5 ^^Hl^ 4 8 ^^iHli 3l)?l^l7l^^ ^!-^£<5)cl-. 

£ 70(A).£ 70(B)fe ^1 5 ^^li^l ^^sfl'^ ^Ti]^ sqi^l^lyj^Sl 43i ^^^"M. 

5L71(A),£71(B),£71(C),£71(D),£71(E),E71(F)fe ^1 5 '^M'^S] z]- ^^sfl-H] ^7)]^ f-7l^Aj- 3^2] ^ 

£ 72(A), £ 72(B), £72(C)fe;^] 5 ^^lifi] ^1 9 Sfl 7-1^171*2] ^^£014. 

£ 73(D), £73(E)fe 'Hi S^^liS] ^1 9 mm 3te7l^l7l^2l ^silS^^^Soji:]-. 

£ 74 5 -a^H 5J ^]^m nn^u]^^ s%7} i^* ^^^^^ ^s.<^]t^. 

£ 75 ^46 ^AHofl 3^fl^l7l:Q-2l 

£ 76 ^ f'efl 7l#2l 3fl?l;^l7l:&# M-Ej-vflfe ^^£<^14. 

<^1 1 €^H]> 

£ >H1 1 ifl^l E 8 42)-, ^1 1 -a^Hfil sfl7l^]7l^a:-i: «^H'y7m2l ;Hl£ ^^3\- ^ig*>cf o]§1.2l hJ-'S^ ^1 

(1) ^^J, 71^21 a^ofl ^^^V S<H7l^-i: 2<H7l:&6.sA-l^, o-ej o]ls.Al7l^, l-elololH7l^, 

Hliu] 51)01 E .^^o}:^ ^x] 7]:^ ^2] =^^:^l^^ 71:^21 o^^6^ ^«-l-(8)# l-<y ^^t-^t** Af-i-^v - oicf.(£ i(' 
a) t2:). ^Bl-(8)^: ^o] 2§^^(Ti1|E^) 6.3. E|oi o;^o1, ^^lyl^o]] -^^t] "^-2]-S] oi 4 o] yj^^ His 
-M^ltV^, ^^d*llE^-i: ^^1*H :if-#(9)-i- ^^JtlVuf. ^^i«llE^ASAiie ^E^<^] $t:^. o]o]a] 
^^mJl, oll^J ^B]^ £^#(4)* ^^llVnf. £ ^^^7]] t}7] ^Sfl, CfA] ^7lE^l- gfli # 

4. <^1 ?i7l£^oil£ *E^<^1 tt:!-. a ^7lE^ ^. E^#(4)51 5J i^t(9)Sl ifl^^-fr 2:*^^ (4a), (9a)^ 

5. sflE ^c^.(£ Kb) %3:). 

O] Sim e] ig-l^ ^S-Ai ^ oill-l-<H . (-iV^) 51 . -^71 2:^31-^1 21 ^-g-ojj oil si Ell 01 ^ 
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5^, Cu -Ni -P ^ ^J^l-t^ S]^ l- ^ 514. t^^^S. "J-1-<H^ 7]^^ ^s. ^o] ZL 



^fe 2Sl-#(ll)ol A^x)^ £«flf^(4)-i: ^tflsflA^ 4El-^flJl 91^. °1 2:5^^(11)^ ^HlAi A^^*> ^o] 

AlefolS^l ^a-^.^ '^jElte11<^lS.s^^_ o])^ ^g^w ^ -MEC etch Bond'S-Ai t}^ 5J<^1 aft^iel- 



(2) ^>7lo] (1) oilAi ^Aj*], £^1#(4)* m7]^S] ^^^o\] ^^lf'(2a).(2b)£ € ^^I^i-a#(2)l- % 

^^1t4.(£2(b)%i-a). o] ^^l^^f'(2)^^^Sfe HVsf ^<^], ^?l^l7]*fi] #:?t^^l^.a*(52)^S^i 7]^1V 



*^ 71^1 ^ f'^>^^l^^#(2)ASAi, ^^sll E^-i-^^av^fll- 4^§>^7^o) 4ev^«l-4 o) 



■yxl-y} Hl-^al*f4. <^1*-^ °S?H- ^^^t 9X7] «(|^ol4. 



<§7>iAj ^;.ls.Ai^, #5liEl)H^?i(PES),t5l4^^(PSF),#e)5ll^^Al-^^(PPS) 
'=>lH(PPES),»e]3|l^<H]EflB (ppE),t5]iEflaoinl- (PI) a]-^^ - 0^4, ^ <LV°1M- ^LW^^ ^ojjo,] ^efls]-^ 

«"§■ 7>'i ^1- ^^im. 
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^7)<a4(oi§). 7l-&-^^ •¥-7]°dxl-), £fe -LWofl 7l-§-^^?] ^^<a^)-(oi§i._ 7|-§-^^^ <g;,|.) :^oi o]!- 7i-§- 

^M^i 7>-§-^j <a;^i-fii ^^-8: ^1*1 ^3., =f-^, ^o] a >a-7isi 7i-§->a og^o] ^-a-^ -a^^v ^ 

^l-S) ^-y ^cf, ^.oj^V iLl# 7Hfe 2:^^* -Ji-^l 7>^*l-7] nj)^6lnf. 

^MSI 7}-%-^ <U^}^ 5g5 HJ^f ^'^l^'^i^ 0.1 ~ 10 im"] ^mn^-. ^] ^a^^ ^^e^-^, 2 f^^ ojAj-s^ cf3 <y 
^* ^nf. ^. 0.1 - 0.5 /an ^ 7>-§-Aj <y;,i.s|. ^g-oj;^^] i ^ 3 ^ s] 7l-g-^J ■yxfl- t 

^i'g'HI Si<HAi, 7>-§-Aj o^^y6^ <Q^^M^ 5J^, 7>-§->g 71-^J- ^ ^^5] 

^^1^ ^-f , ^^-7151 Id-g-^g ^/^l J±Cf£ -g-Sfl ^£71- lffl>H7]nl- Sl-Ul-^, g^cf. 



B)-)*l-a5^sqH^ .«E|.t:]oj}:i, :^ol cj.^_ oil- ji.^^. Al-^s].^, 7l-§-^ 'y;^>7l- ^^7] 
^>-§-?!: ^-f oils ^-l^tS. -g-slltt =r 9X'^. Zl «1l§-o)l -iVolul. A>sj.^fl7). ^^pjo)] ^V^gfe $j£ §lj7 ^^^t}^ Hfsf 

4, 



f^<^l ^^1 *o)l 3)45101 o;icH£ #cf. 

7]-g-A^ -y;^]-!- ^ o]^ A]-.g-§>fe ^ f^^s] 7V-§-A^ ojzfo] ^^v^sAii=. ^^i<axi- 

-8-^ ^^^ISffil Al-'^lollAi a'g'^l ^3., ^7] If-^S. 5lfe #?l-4^^1^^#o|lAi 3.^o] ^^m^] ^3. %-7^^ 

31S.AH011A-] «1-e|7} ^l-^3*>Xl ^7] tlflg.c]4. 

^oi-7lsi -d-i-^^ T^^isA^ir #^^^Al^o5s^lo^l Aj. j^- ^j-^^H asi-^* ^^^t ^fl, ss^^^ ^^ch* ^^it 
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^7ls1 \i-§-^ ojis^^ i**^. i^Aj^^i, 51)^^x1, #^]olPlH<=^;^l_ ^e^^efl 



^V7)o] oilSAl^^l^Ai^ 0111- l-lg, HliSll^A^ i^Al^X] Hjil^ll-F^ i^Aj^^l 

3^)*icl:^^ i^^l^^l, ^l^^l^^l. «l5il^F^ ^E.^m ^l^^l^^l, c^AlaS^l' 



^ ^e^-^i^i ^}^t}^ SlolAi. ^7lfi1 7}^^ ojxf^ >5^7l Si Vf-§-^^^l ^ofl 7^ S] ^o^^^] ^-iVs^o^ 

^o] v}^^tM_ 5.<y^> s£o] =^ $Z6.B|, ^fl-ofl HHoi*°iM- ^-^i^ ^ 

^^ns. a^ofl ^^si-fe £^sis.si ^^f^s^ "j^^* ^iit ^ 9X7] Kfl^oicf. a a^-a* 7} 

<a^]-l- ^fl-* as. tl^ ^^1 <»lsit afe -ttSI-;^)*)) 4^ ^^o] 

^1-71 ^^1 «fl-ol] 0|<^Ai u+.g.Aj =^.x]^o)lAi ^AVs)^ 7}^A^ -a^fol Hflt^^ ^^1 €#-11 t}l-5flAi 3-40^^ % ?} 
^J-7l ^X] ^f.^ ^V7lo^ 7l-§-Aj og^|.^ ^j.7|oj v+.g.A^ 0)5^0^1 ^5^;,^)^ j^fijoj A^«£.^ 5J #4. 

»1 $14. 

^7]s\ ^^A]^ t-e-^^ ^^1 €f-<Hl tflSflA-l 0.05 ~ 10 f^^ % 7f 4t^*V4. 0.05 f'^ % i^l °v.Hl 
^ ^3^7> l-f^^«V7l nfl^i >iV<^14 ^^^^7\ 11-0,1 :^£7V f\7^^.] ^^j :flf.o| ;g<aAjol ^^Vs)^ <a 

^1 $14. 10 % 1- ^A^a, 2l-<y€ >a^ol =^.^]o] ^a^^ ij-EsfTfl ^^^l $1^ -tlS]^j3l 

^i«maefl*l-fe $14. 

Aj^J O.S^i. -a^^l-Tll^^S^ a^<^14 ^1^^, lfl°-^#^^* ^HI-^I^ SflSBflAj^o] AJ-^ t^oH^l ^ $14. 

a 41-71 ^^1 ^fl--^ -g-X-ilS. f-0-§>:3i o^o^s ^4 .^V7l -g-;^lS>«.iir <mi-l-^, nlll<H)l?)l-E A]H^«lA>i^ f- 
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(3) #^>4^^m^f'(2)<Hl £^^-(4)4^ ^7] ^atM ^t!- «l-''l<H*^^^-§- 711 ^(6)1- m^^- 

(£2(c)%S) 



*H ict. ^^^^ElSU \i t^31-^^5.Ai, 711^(6)1: -^^1*1:4. "a^Sf^^^^ll- ^^i^r ^^S^- 

^ ^ sflolx-l 7>^^o.s^_ ;^7lfil f-^V^^^l^-af"^ «H'^*-§-sl 7]]^(6)1- ^^^l*>i:f. a ^7^> 
^'^^^l^ ^-fife ^-tV, YAG. 'sJl'^H, UV ell<^l^ ellol^-ls. 7>^to.s.>«), Hj-oH^^sl 7fl^# 
^^ItVcf. nfel-A-l f-^S Hel-2:D> f-^l HSl-olofl^ o.^ 



(4) T^f-g-^s t^^^-i- 7H^(6)i- ^AT^m #^>^^l^^t(2)si a^-t- S5^«tcf,(£ 2(d) ^i-a) #^v^^l^i<a 
*(2)i ^^AMii- A>^«v ;§-f , o] ^^sfl ^4^Mif^^ s'S'^] ^4^^ ^^^i ^^i-y^f* -i> £ 

^VSl-^flS ^§11, t^-g- ssfsH, ^ol%^'^l-el s-y^sl "J-&cf, 

c»^7lA^ ^V7lSl ^ o. ojAV <gAV o.^v -f si 2^ 7lln]AVom ^sl -H-7l-i!:-i: ^^f- ^ oj 

1^. ^«-l •fi-7l'i>* Al.^5>fe ^Oj Hl-t^Sl-Cl.. 61^^ S^^e]^ HH'^t-S- 71|^(6)<^A1 #^£^1 

#(4)* ^^Al7l7l ol^Tll Sl-71 nfl^ojtf. 

^71^1 Hf-tl-. 4°<}-^'i]:'a C^S-^V^ *f-f-)sl ^-g-^Jj^- >«.l-§-el-fe ^oi tii.^3!§>4. 

a^fil ^t|l SERmaxO.l ~ 20 m ^} ^^-f^ ^1-^71- ^^y- ^'■els|7l ^SL 

t^A^ 's^i-^fi n^^M. 

(5) cf-S-^S. #^>^;^l^^t(2)2] X'S-i- ^ai-Al^ Hll'a7l^i ^c^tVcl-. #D)]«flo^ Jf ^io^ji^ 7^^^ o]^ol 
o] #Dl]«^^ Jl^jAl?l7] ^Sflxi 7><i^^5]l- ^o) ^c)., ol<4 ^nll«)^l^ sl-Hfcl-g-o] 7)-^ ^m^. 

(6) °1<Ha-| s^tt #1^11 «l* ^^tV #7^V-.7l^^o^f.(2)fil ^.^ofl ^^sfl sflA-l ■^;?i«ll£^Bl-(i2)l- ^A^tVcf. 

(E 3(a)%^2:) o] ^?iSll£^^^(12)Sl ^^^1^^ Q.l -Sm^ 

7l^'>l -aa^Ai^^Ai 3^^^ ^e]sL, t^Aljil ^Aj. ^B]^o.s. sflA-l, E^ell^^l^E (3)- ^.^^^ 

(7) cl-^o.s. ^7]3E^1- ^Als}<^, ^^n^^^-^{l2) ^lofl £^5ll;^li!:E Hl^^^^°ll ?i7lE^Bi-^ ^^j*H 
(5)4 H>'^H*(7)^ ^^^Vcf. ZL 5 ~ 20 jmi 7> ^cf. ^1 :?i7l£^o)lfe ^S^-^l #4. 

H ^7lE^ ^^ ■¥-^«ll i3llEl<HlA-l A}«i]^H ^-^S *>l42l Wj-^ q^Bl-(14)^ 

^^«-i^.(£3(c) ^2) *1 i-|5iBl-(14) ^<^lfeCu -Ni -P£ sit ^^s\7] ^7] vim^o]tit. a ^€^^-8: 

plll-5llxiiEs.A-i 3)-g-s>7l «11§-°11 :a ^sl ^^Joflc uifoj ojj^i^ «oM*fe 5:41- ""i^^J:^. 

(8) fH^i (3) - ^ii7^§v q.^^ £^5i|;^liE njoi] ^^fl^^ji o^oi ^^d«fl:^^°n^(i2)-i: -B-^J4 4^^sf 
>.4,o] ^^oWoli4 oi-_£- = ^-g-^-no] <^l^)°nAS ^l7-l§l-:ii. ^?isll£^^(12), ^1s1]£^h]- 
(13) ^ q^Bl-(14)Sl /-ll 7llf^^S.£lt E^lf^(5)4 bHo1*(7)* ^fecf.(£ 3(d)#S) ^ Hl^^^^ofl 

241-^ ^fil ^el-cl-g- #"11^* -^^1:4^ ^^.S. -§-*ll 4^^^. 



(9) cf-g-^S. E^]#(5)2l- Hl-o]olt(7)sl K^ci\] 2,si-f^(ii)^ dj-s-:;!, E. %^^^^]^'^^(2)±S.^ '&^]^] a-I^sV 
^^«]1 ^1-^11 fil ^^^*4.(£ 4(a) ^S) 
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b) %2i) 

(11) cii<H^i ^^^^^M^^i2)s^ ^'^^it ^ ^m^^^-^{i2)-m^^\:^.{^ 4{c)%^) 

^^1 ^l7l£^B]-(i3), u|^E^B]-(i4)^ ^^«-i:l-.(£4(d) 

(13) £#efl^liM(3)» ;5]l7l«l-ji. £#211^1^^ t}^ (12)^ m^}^. £*fl#(£?i^J^d#^* JL^^t} 
«-i-'afe'^.(i5%S) 

(14) ^-^l Sfl^i «jH<a 7)^^ ^n]%{5) ^ w}°l<^*(7)i SS^f^dl)* 2llH(16)l- 
ict^lflfe 7l]^^(18)lr7Mfe -^71=^-^1 ^i<g#(15)^£ 6 ^v^) o-7l^;.l^<af.o] -,^)^ 5 _ 

40 m 7} #4. g]=^^ ^i"?! ^^^o) ^]t}t}jL U)^ ^^4-^ 7l]^§}7l o^B^^^xji^ ^^#§H ^si ^ 

^lo] si 71 nll^olcl-. 

01 ^7l^Xl^0j^^ ^^IS^ife C].<^^tV Al-g-l- ^ O^Jl o,]^ 1-^ H]i2|)^A^0liaA]^^], U]i5i]*A 

"^l^l- -fi-7l^;^l^'a*^ 'd-s) 4*l::i8ll>acd'^l^oi =^^l^^f^ifl» ^-tVej-fe ^^)oi ajcfji 

^fe 7i-?!ti.. 7i]47l- o] •^7W^M<&%-^ ^o]^. ^21 £?i^^^^;^l7l- -g-§-*l-fe ^ 

^{^^ 200i) i^iiE <iSl-E|^1 ^Jl, H^£^<»14 7j-«7]>S2l S^^Jji^i ^eflslfe q<=] ti4. 

^O] 4t3]*V4. S-ait"^! 7>^SV7l l^^ojcf. 

ol<4 oflAj. olnjcft ^^^IS^ife 1 ..fflia .2 -t^^olnl4t(^f-'g:lB 2MZ). 1 -AloVi^oH^ .3 .4 .nfl^ 

<^l°14-*(^f-'l:2E4MZ -CN), 4 -^1 -2 -<>11€<*li3li:l-* ('i!-f-i|:2E4MZ)l- >^l-§-t Sl4. 

'^l <^ll^]4# ^ si- ^11^1 ^7>^^ ^)-7lol -^7l^;^l^^^f^Sl #JL^^i TllellA-l 1 oflA^ 10 0/^ ^ t}^ y^o] Hf^Zj 

44. <^1 ^d7l-%=ol ol «^^tflol^ ^evol ^7] «ll^0]4. Aj-7]o^ -;,]^oj^ol 2:A^«-^: -§-nfl 

s^l ael^oimTjlsl -§-^111, Af-g-4^ ^01 4t2]5)-4. ^^^1-* a>^^v ^4 ^4^<af^^ -H-e|'t]:±7l- 

44 afl- a^a* a>s^44 ^^4 £ ^J^l^I tflsfl -^sfl^s ^4 nll^'^14. 

^1-44 n4#°fll7il -§-^ils.'«)^ 4t^«- 4<^lS^ael#4cflioiitiiH (DMDG) ^ ^^^^^zix!]^v]v\]^6^ 

fflS.(DMTG)<HlAi Al@js^<^_ oji^ ^oja «}. f.^^ ojl- 30 _ 50 £ >§£4 7]-8:* 4 

^>-§- 7114 7)10] -61^211^014 444?fl^^ ^^4 -§-§114 « ^ 514 «fl^44 



4 rL4-S°llEfls7)l4 -g-ife -^4^4^tif^4 a^jl-sl 4 ^^°11 4«T14, 10 ~ 40 % 7} #4. o]^^ aav^^j. 
4 -^7i^4^^t4 a^dl-ollt =1 4i, 4f^ 4iS^il4 ell^i^^i 4<i^^°14 4114^^^ 7)1^14 7}^^^ «o:|s 
4«fl 1^4^^ ^4, yVd-i m 4^^^ ait4 ^* -d4tt ^ S14. <^11- 1-^ sl]^^4ls4^ 4^144^ 
«^ ^^'-44 4°1 #4. i& 7il4^lls4fe, 444'^l7lAi-4 ;^if-4 1907. ^f^4^1^4^, ^^4444^ detx -S 
4 ^4. £ -^4^41^#4 ^-il4i4 ^d7i-«il£ #4. aH^i xtfl^^ ^3^1^ ^ o;i7i «ii^44 4 ^ 

4is.4^ H4s.44viiifl* A].^4fe :5j6i 4^444. 
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^^71- ^i^O_S.A^S\ ^7]S] ^^la^ife oilSAl^^ll- AV^l- ^ o^cf. 

H -fr7l^^l:a<a# SJ]-!-^ -^^ 25 ii^-l 0.5 ofl^i 10 Pa- s. iL^ ^^1-10 Pa- s 7}- #4 f- 



(15) S^Hl^i 7l^t!: 7fl^^(18) Mli ^E^ev, ulstiE^H,)- .^E^nv iflAi^^o] ^^ni-(i9)l. ^ 3^ 

71^171^2] 5l-^^(£Ei^H, ^^^^)o_s. 7fl^^(l6) ifl^l E?i^j^^3l-x-ll(l7)^Ml '^'g5|]ol 

<yifl*V4. 'd-^5llol>:Eo^ 50 _ 400 Pa- s ^ "S^ii^i ^Ssfe #4. a E?i^j^^^^ (100)# ^^f!- 

51 ^1^1 ^1-^1 °11 Ir^^Ai xl^l^l-ji, E^J^i^d^^ (100)2) Jl^J-?-(101)l- 7l]^^(16) vfl2] E^d^^^^^^1l(l7)°1l ^^^Ajj^l 
^d^] 240 ~ 270 E^lT.^ e]HS5M. i^i^^^d^^(100)# E^^^^^^i-^fl (17)i 31^J*tcf(E 7 %i-2). SEfe E^i^^^4 
^•-^IH- ■t^'^c!- -^^S. "J^- 71)^^ xflofl i^:i7_ ^o. t^^^^^oj ^^v^ 3.^i^^o\] ^t^]7j E^i^^^d^^l- 
^^tV ^, ^cf. a E 7 ofl Siol, .^6.3. l-el^o^ E^^^#« (100)1- -g^l?!- JiflH-^^* 



a, Sfl?l^l7l:(g-(130)'H] SZ-^^i 7ll^(18)<HlfeIC^ f-Sl -^^0)1 ^^7l-^*V^^^i(60)l->aAlt4. 



^ ^'g<HM-1 AV^Ejol^ E?i^d^^:a(100)-a: ^^5] ul^-¥-(101)S]- ^^5] u7^j^(101)2l 71) ^0^6]] 

71^^31 ^^-¥-(102)3. €. <^l€-4T;^Vf ^o] 7K^ A>-§.^4, ^^vo] j7^^« (joi)^ 2)is(i6)s. s]^ 

3|) 71X1 7] 43:0) 71-^J- Hl-l-^fil E^f'(5)0)l E^^j^^^Mld?)* 7llx)l*H ^«-°H, SflHSl a7]o]l ^^^^"H 

C]^ tl-Z]-^ ^O.^ 71-^j- ^^§1-711 f ^^Cl-. a ^^«.(102)2l ^^V^ CfS. 7)^21 ^7.} -f. ^#^oj] 7).-^V ?! 

^S'^l'S ^^l§i«^l 2)-^. 4^ ^ oli^ ^i-^l^ 



E^IAJ^^^^ (101)21 ^11^^ ^#ol<a o]i^ 7^olL| ^fls^^ o^ji ^, .^^ ^aVE^ ^ :^ 7>^cilx-l al 

*J^°1 Sicf. ^7lal ^ E^A^^^^sl o.^ 7>^*)-7Hl D|l^ ^7l ufl^olc).. a o] ^ f^^S) ^i. 

t^^s ^^^n^, Wo>^i ^-fr 7j-i ^isii a^g* cf^ 3l-^-*HE a -Mlel-^ -f 21 



E^d^^^j^^ (100)^1 ai^l^i. 71^^21 ^^^(102)fe2l;gol 0.1 ~0.8mmS.Ai, :aol7l-0.1 ~ 10 mm . *^l-2l 
^=^^(101)21 21^^ 0.5 ~ 2.0 mm 21 ig^S. t}^ :^o] 37m- ^^^^^ ±^ ^ 



^ ^^'f 21 3^?lxl7l^oll Al-^sl^ E^^d^^ ^1-^11(1 7) S^ii^ ■g'd-(^^ -°dEl^, ^ .^A^ E^d^^T^ 

X], E^d^^s11ol>,E Af-g-t ^ Slcf. E^^j^^^>^H2l -g-^ol Aj^l 180 ~ 280 E2l ^0^0] 5,^ Af-g-sJ-'i^ :5Jo] ^ 
cf. as <y*fl E?l^j^^#?J2l ^^3}-7j-£ 2.0 kg/pin ojAVo] ^jisla ^ISAl-ol^ i^isHl^i^ IC^ ^^J-Ajoil 71-sflx] 
2l*V E?i^^^^^^2l ^5^. 71^01^ ^01 oj^o]^]jL ^7]^ ^^^E S!-Ji£l^ ^olcf. ^^AS ^^^^ffe ^o] 
71-^ #t:l-. £^A^;g^^4o] ^g^7j-£7l- JH'H'^^l- :f AHl ^ofl^ 7j-§].ji ^^.s]- 3^<^<.l 4)^-1x171 nfl^-oli:!- 
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(17)4 "g^AS t Sn/Pb = 95/5, 60/40 ^-t 7}^]^ ^^-^ ^}-%-^}^ ^A^] 4-§- 
-§-^£ -^j-S*) 180 ~ 280 £S) ig^jo^ ^o] ^4. -J]*!! E^^g^^^^S] ^^^^ ^J-^s] :^<>|;^1 Jl 

^^^I'H 7)-Sil^1fe ^o] 3l)fl^l7lJ&# ^'S-^l?!^] ^7] «)l§-olt|.. 

£^^;g^^(100)S] Jl^^(101)7>ai:^5)cH ojcf. £^1* ^l*flt ^ glfe 4^} ^^<^1, ^7] ^x] ojf. (j 5) 

^ ailH(16)fi) ^^1- ^S.^o] ^7l n)l^o)| e a).o]^ ufl ?] 7] ^-i- ^C] aHoj] ^^^t}^ ^ ^o]]a] 

£?i^^^^?l(100)i ^§^'>1 7}m^4^(i6)S\ 43!] ^ #^>=^-xl^(i5)4o] wv2^» ^ 514 a^^ii)-^ 

^leffe ^d^ 4€- i^l]45]S] SlolA-l£ ^7^^)71 cH^Tj] ^14. a ^7lA^fe *?>4^^1 ^^'gf^'^) ^^^^1 4f^ 

EaflAj^o] 3il]7l;.l7l^4 iAlsl-^xln]-^ ^^51 7l^«J^S. € sfl?]^l7l^oi]A^£ l ^i^M^ ^^J^ ^-§-7l-^*W. 

[^11 1 ^^311] 



£9 ^^11 1 ^A)c^ls] ;<fl 1 ^^si]oi) ^Tfls]^ sll?];.l7l^(i39)*4Efiflal $14. «^7lA-l E 9(A)fe S|l?lxl7l:a:(13 
9)3^ ^Jf si ^f-aSL^l j7, £ 9(B)fe £ 9(A)S] B ms.^ E^*14. -^71^-1 £ 9(3) 7}^^ A -A ^^o] 5: 9(A) 
°\] £ 9(B)<H1 £^1?!: 44 ^i<^l. aH(16)^ i^d^=g^«(100)* ^^U] m ^^l^(16b)4 "^l 

^^l^(16b)4 ^<ai H)l^€ ^^^(16a)S Sl-H Sial. o] ^^]^(i6b)o11fe £ 'as>!d(16c)<^l ^^^^o] o^cf £ 

8 * ^a§H ^-^l^i '"fli^i^ ?lH(i6)4 ^^o] #?>^^]^<gf^(-^7i^^l;^<a#) (15)^1 ^s^x^ jicf 

m 4 1 «^3il'^>«.-1fe ^H(^^-¥-(16b))4 HH'a€ 'a^J-^(16a)7l-#4?ll;^liE* (15)01] fi^sfl 

^^4. 



-&^fl^(16b)^ #45fl^lrfiE#(15)'^l ^d^l^i 7fl^Jf (18)S^El }^%s\o] ox^, o] xfl 1 ^^4o\] ojo^Ajt sllH(^ 
^l-^(16b))S] ^"gofl ^^1^ ^^o>^(16a)7>#DleflAliE^(15)o]] o^tfl sj^s^o] afl^o)] i^l^^^j^^ldoo) 

i ■l-^'^l 7>Sfl^£ 7l3aiAi «Ve]5l^ «oMt ^ $14. 3l)H4 ^^fl^(16b)fe -^71^X1^^05^(15)0^ 7fl:fL 

4(18)S^Ei ttSl^Xlol, ■fr7)^x]^^<gf.(15)4 4^^o^ ^^flH (igg)^ 0,^1 ^V7, ^^^1^ ^1 o.7|^ 

^1^«#(15)4 ^H^4 ^^l^(i6a)44 ^] ■fr7i^^ii<a#(i5) ^o\] aajo] ^^^^ef^ ^o] 0^4. 

14 2 ^^sfl] 

o] 2fl7lxl7l^(131)^ 7l^aj E 7 ^ E 8 * %a*H ^-1^* ^1 1 ^Al<i4 

^#?1(100)* illE(16)l- 4<^1<H*(7)* 7Umo^ 7pj- Hft* # *^>^^l^'af'(52)2] vfl#2] E^Hlf- 

(66(5))'H1 ^^^4. ^-l <^°fl^t (16)^: •6-7l^;^l^'a#(15)°ll 3flE(16)fe 4451<H Sl^l ^4 (£ 10 
^S) ^'a^(l)<HlAi (14)4^1^ ^1 1 ^^<^]s\- ^^t] ^71 nll§-ofl, ^^Hl5)^^] ^i^m. 

(15) 4<^l^t(7) ifl^ E€^j^a|-;H]?1 'd-'g5]loliE(Sn/Sb=95:9)(17)l- f^^l*V4. <=^7lA.li^ ^7l^;^l:a^#(i5) 
4 K^^ 4i3^l)l- Bll^lsH ^^^1^ ^'gSll'^liEl- 9im°] ^Jl ^d^l 270 ES elHS. §1-^4. 



(16) E?i^^^«4 la^a* ^1 1 ^A]<^lsl. ^o] SVC].. 



o] c^icHiAii^ 4°)^t(7)<^l 4«fl 2I1:£(16)4 71* AHs] ^gav-a^o] ^^^^ sX7] ^^'^], 3flH(i6)4 "^sl^j-ii- 
^ S14. a tflfs] £^1^^(66)^ ^##^17] ufl^oii ^o. ^^;qi2^ 3i)H(i6)42] ^^ai-^^E <a=J:sU «-}-el£]7l ^s. 
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a. ISA 1 

7]^^±S.^ 4 2 «^ei)S|- 4;^l"v>, 3flH(16)* 'i^ltVHHol**:! Sl|H7>-?-^2!^S ^^#5]^ 7ll^^(18)l- 7> 

^Ife •^7l^^l^c5*(i5)^^ sia-s-v 5q|?l;^l7l^(i32)olcf.(£ n ^S) afl?l^l7]^(i32)^ 3fll£.(i6)7l- hH<^ 

7}^o]^t^. 

b. 13112 



^, #a:T^^l€^!f^(52)S] iflf^sl E^11#(66)^l ^^^tl sfl ?1 ^17)^(1 33) 12(A) #S) ^ 12( 
B)o]l SAjsl-^ 4£1. 7^0] 401 01 i (7)^ AS 6 7fl B)l^l§fo^, 4 hM<H^^ Sl4«f*<^l tf||H(16)* 

£ 12(B)fe E 12(A)1- 4°l^t(7)^i^i ^ B ^^S. E-a^lc)-. SE E 12(3)^1 ^^]^ 4«l'Ht(7)S) ^ 

-a^ll^i EAltt ^4", E 12(A)4 3 4'>)o1*(7)* £^l£l<H Sl^l ^^l"v>. ^o^^v avcfl v}c]o] 



c. 3 

7l^^AS.fe fiJil 2 fil- ^^M. 4'^H*(7)S1 E 13(B)<1^-1 i^c], ^ ^^o.s. €}. 4^]7.]7m( 

134)<^14,(£ 13 ^S) £ 13(B)fe £ 13(A)S1 B ^^S. S^oji:)-. 

d. teil 4 

7]^^±S.^ £ 12i EAl$H -i^tV t^l 2 S)- ^^^ItV, uflf^Sl #?l-=^^l^^#(52)iE m^S. afl^ltV 4=^S] 4 
<^l<^l-(7)# ^^^|*H, tfllH(16)7l->aAl^ 4<^1<H*(7)4 4^1^*(7)<^1 3fl?l^l7l:&(135)o] 

4.(£ 14 ^1 iql?lxl7l^(i35)ollA-lfe4^s] 4<^lo1*(7) ^7]el Itsl-H Sl7l ttflS-o)]. iillH(16)7Mfi1 ^^^1 

£ ^d*t^4Sf ^io], oil: 2| ^^Silol] oioiA^£_ >iIlH7l- A^^ltlfe tJl^o] H^*^ So:|7l:a-(i)oll ^Ajs]fe ^o] 4 
t2)*t-4. Sol7l^ ^1-^ E^flf-^- sol 71:^0.3. 5)^ ^<g7l:&Jl- 2:51.^ 7]^^^^ ^a^l-E].*! XIjI 

^15} 7^-^ SOl7l^Aj.o^ a^f'O.S. ^^Al^JjO^i^ 2flH(16)7> ^^>^^l^^f'(52)S.^Ei S ^711 m. 

[4 3 «^sil] 

7l^a) o.s.^ ^} 2 t^l 2fif ^^M. SflH(16)» vflf^sl Eiiflf^-i- 3.o]7]^{l)S] (9)011 A^ 

E^l#(?aH(91))AS efJl, -^7l^^l^ol#(i5) 0.^4^ iflH(16)S] (136)oM.(S. 
15 ^^-2:) E^i EAl*> 44 7^01, ^^tr{9)^ ?iH(91) ^ i^t(9) iflSl ^^l^^i^fl (10)o)l 4010^^(7)4 yfl;,)! 



3)1= (ie)w 4olol4(7)4 7|)Allsl-oi SOl7l^(l)ol £^-ll^ofl ^^^t}3i 7^0] a;^lalol4, 30|7l^(l) ^ 
3^ E^fl#-^, ScH7mAS Sl^r I<a7m4 £S^"a(iS'a)l: 7HAll^>al c^^^l-^) BjaVsiolola,^ o]s\7V^ SLo]7]sS:^ 
S] E^llf^o.^ ^d^Al^J o.^ SflAi, 3llH(16)7l- #^>^xI^<a#(52)AS 42151^1 SJ^r4. ^jS 'JlSll 

(9)4 sun (16)7]- 4°1<^** 7]lAii*H SZ4. 45l-^i, s^^^aI-^i E^Aj^^^(ioo)4 o) E^i^j^^#?i( 

100)°1 ^^1^ ^4 ^dm^] IC^ (4E^1^) Al-ols] Bfl^^^oli- ^71] t ^ 
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a, m 1 

£^#(90)i HM^t(7)* 7M^}^, SHH(16)» Sll?]>^l7l:&(137)<^]t:}-.(£ 16%l-2) 

b. t^ 2 

7l^ai o.^^ 3 ^^eilsf 7^xlnv, 7fl7l]§M, i^t(9)S) ^H(91)"J'^1 211^(16)1- ^^^*V sll?l;.l7)^ 

a^nj- i^^o^ ^^(91)Sf It^l^jA^*^ 7]^ M)^ M|]Ai7^0]l. ^7)) ^ =^ ^4. 

<^1^ -M^t!: ^<^1 ^1 1 ^Alai)2] 3|l7l^l7l^^ SflHfi)- 7l^fi] ^o;t7l unroll E^ji^;^^^ ^ sj| 

"S- ^o] ^^1^ ^^s] ^i-5]HJ-^lol| 3l4^o1j7 ^^Aisl^* ^ 

^l-^J-E, 71-tAl^ (7]->S-fi) IC m, ^* Bl|*11> 7l:S-* -g-Xl 250 ^S] ^giejHS. S^S.* aZfA] ?J o.s.Ai 

^7}) ^ S^l^H^d'Xl 130£/3S- + - 65£/3^ ^: 1 Aj-oj^s. §H. 1.000 ^^1) ^S] z]-^ 

2 ^^lifil 3ll?]^l7l** 7-11^ H,V^4 t^l A^^tl-cf, o^7lAi 7l#f.V (1) _ (13) ^^^^^ E 1 ifl;^) E 

5 1- %^^*H 7]#t!- ^11 1 ^^l-^lsl- 7^7) tt|l^<^l Sl^^ ^i^-i: ^5ef*>4. 

(14) ^<^]M 7l^e> (1) ^ (13) 5] ^^^oijA-l S5 ^1 -gH^ 7]^S\ ^^^(5) ^ Hf<^]'H*(7)i 2: 

Sl-*(11)* 3l]H(l6)-i: ii#A)7j /H^Jf (18)» 7Mfe -^71 (15)^5. j^4^Vcl-.(E 19 ^2) 

5 -AOmn =a'i!^j^'»l ^sj-su H-?- ^^tI^^. 7||^sl-7l oj^-f ^a-i 



(15) 7l#t!: 711^^(18) ^.H ^E^e]-, q^E^^v .^e^p]- =.o^ vflAi^^oj ^^n}.(i9).p. ^a^^V ^cfl 

I4|7lxl7l*fi1 6VBj;^^(EEiaH. nfda^f-o^ :^^^)o] 711^^(16) ifl<H] E^l^^ ^,^1 (17) S^-i ^■gslloliE^ 
91^^^. '#'§3^101^3] :gES.Ai^ 50 ~ 400 Pa- s ^1 ^^^l^^i ^aIs].^ 5^0] ^cf, a ^ -f =1 Ex] 

^^^^^^(110)* ^^*V ?1 ^1^1 ^1-^1 <H1 ^-^A-l ^^l^l^U. E^d^^^^^^(110)Sl ji^^H-dODl- 7ll^Jf (16) iflsl E?i 
^^^^^'-^fl(17)<Hl ^^^^]^ , 220 ~ 270 ES e]^Sl- -^aJ^Vo^, E^l^^ ^^^^ (1 10)* E^l^^^^^Ml (17)oll Jl 
^Jttt:f.(E 20 %^2) JE^r E^^J^^'-^fll- # ^^j- ^^^^V^* 7)1^-^ l)]<H] >#Jl, Si^i^^^^^^S] ^^^S] 

^^A]7^A-1 E^^^^^* l-o]:?:, g^HS. Al^E ^4. SE E 20 $1^^ ^^.S. -f-e^^wH E^lt!: E 
?i^^^^(110)* ^^^1*V 5(|H -^^-i- E 21 ^] ^tfl^H H-El-TJnsil:]-. 



E, 311 ?1 ^171^(230) -HI Sl<H^i, ^'■'3 7l|^(i8)<HlfeIC^ f-fi^ ^f-^S. ^^#71-^*!: "d-^-^ = (230)* -M^l*]-^ 
4. 
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^^^^(102)^ « <^i&h)-t;^i-^«<^i 7}^ ^^m] 3.^^(101)^ n^{i6)s. ^ m^P] 

t ^m''], 4^. * ^^<^14£ ^#4. 



^^1 $4. fe^ ^<^47l ^It'-lcl-. 1- ^ ^4. ^7]^ 5 

^ 71-^471 oil #71 n||-s-<>14. 2 o] -f^illJ-^ 4:e*J=^* m fi^* 4€- si 

£^^^^^«(110)i Xl^^i 71-^^S] ^^^^(102)^ 4^^1 0.1 ~ 0.8 mm '^1^, ^i^]7} l.O ~ 10 mm, «^1-2] JL 
^^^(101)^ 2)^-8: 0,5 ~ 2.0 mm 2] tg^S 4^ t^o] ^^H, ^flHSl 3714 ^V^SlTr 4cla.^oi ^6] 

6\] 44 T^^t] AiBS*v4. 

^ t^si 4f]x]7]:s&6\\ Af-g-sife £^^^^^M1(i7)s.Ai^ ^1 1 ^AH|4 4^V7Hs 'g>d-(^-i) --^-,^4 -^Ie]^-,^: 
-^"^ --f E^'S^r^l, £^^3^1<5lii:B ^4 4-§-^ Si4. £?i^^4^l3l -g-^ol -^^J*] 180 ~ 280 £21 
^ ^*4-§-*fe5J»l #4. 

£^^^^'-'Hl(17)» ^^^S. ^^4fe ^^,^1 1 ^^1^114 4?V7l-4S. Sn/Pb = 95/5. 60/40 ^4 ^^J* 7^^ rg 
'd-* 4-§-*}^ 5J*1 71-^ ^^44. ^}-%-^^ 'g^4 -a**! 180 ~ 280 £4 ig^lt] ^ol :5j;a44 ^t] 4^ 

200 ~ 260 £4 'Sflol^l-. 

S. 2H14 <>l«fl*T^ S^i^a^^^dlO-a:, ^ f-t^ ^21 7}^^jo] 4014 ^ 4 

?l^l7l^* 4^ 7]^o)l ^01^ nfloll £^^^#^(110)ofl 7l-*fl4fe -i-^* £^ f 21 ^A)^^ £4^> ;^ 

(102)4 ?l<H^i ^ SI 4. 

a. li^l 1 



^^1 1 21 31171471^(231)21 sllH(16)fe, £ 22 ^14 £4^V 44 7^01, ol BllH(16)l- ii^^l ?J 7fl^^ 

(18)4 ^7l^4^d<?l#(:i^if^)(15)S 7j-4x^ o^j7, 7ll^^(i8)ollA^ t#4 sllH(16)i £^i^^^d4^1(17) 

* 7il7ll4<^ £€^^^^^^(110)4 Ji'i-f- (101)71- Ji^j4<HSl4. £^<^14 <^lsll«- ^ Xlfe 421- ^<^1, <>] ^7l^4:g 
*df^(15)^ 2l)H(16)2l ^^1- ^^^0] 444s ^4 nfl^ofl 4E4<5l# 4<»ii4, 4^]:^]7]^-i: 4cla.H6il 
ttfl f-oii^i, £?l^^^^^«(iio)oll -§-^01 7H114£, 3^1^(16)21 4321 ^ #^:^4^'a# (15)421 42l» «J-41-^ 5;l 
4. a ^^4 ^^14^ m ^^^^1214 Si'H^s, ^^^^7]7} cHs1^^^4. a <^71a-i^ ^^^^^4^^^ 

°1 4# 3114471^* oils. l-$ixln_> 1 ;.J.2l 7l:a-nVo.S.^ 4^7]^^^. 5^1 2 -^4^ 

21 ^>a€r ^-§-71-^44. 



[^fl 1 'S^ein 

ol 211 7] 471 4 (232) 7l^^ 0.3.^ £. 20 ^ E 21 -i- %i-2:4°1 ^fl 2 •i4'^14 7^44, E^i^^ ^]#4 (110) 

^ i^^4fe 311^(16)1-, 4°l^*(7)-ir 7il7ii4oi. f^44^4^i^#(200) iflf^4 E^fl#(l60)^l ^^#4514. aelji 
•fr7l^4;a<af^(15) O.S. iflH(16)2l -a^l- 44*V4.(£ 22 ^^-S) =^l2:^^*(l)<HlAi (14)4^1^ ^1 2 ^4^4 4 

^4. 

(15) 4<^H* vfl^l E^i^^^^^ll-a ^'StfjloliE(Sn/Sb=95:5)(17)l- f^4«-4. 7l=^4^<af'(i5)4 i-Si 4 
^H^11(E4*H ^#)1- «11^14'^ -34^14^ '^'g3fiioi>:,Ei. oii]ieH_ 3iji A^^i 270 £^4 2lss.4^4. 
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(16) £€^^^^#^51 Jl^j^ ^1 2 ^Ajc^l^ 7^c] evcf. 

-^^tV i|lH(16)fil ^^^7] O]^^ ^O] SJcf. 7I1C1-71- =L -fi-7l^ 

^]^'?lf^(15)^S. mt}JL 9X7] iS-i 3i||H(16)4 7]:*fi) «}-e|7j-£7> ^0^44. 

a. fsill 



*?]:T^^lS<a*(200)S^ vflf^s] Esfl#(160)°]l ^^^t!" 3fl?l^l7l^(233)ol4. (E 24(A) t^) ^ ii^iTr £ 
24(B)<^1 EA]*]- Hl-fif ^o], Hl-°l<Ht(7)* 6 7B Bll^lSU, 4 wl-°l<^#(7)* 2l)H(16)# 

§1-^4. E 24 (B)^ E 24 (A) 1- 4°I'H*(7) ^B^^S. E^°lcf. SE , £ 24(B)i EAj^V wH'H*(7)^ 

^^li^i^ ^-f , £ 24(A)S)- 3 7l)Sj 40101^(7)^ M-Efu)-;.] £a]s] aVcJj^ 



b. 2 

71^^ ^4 1^ ^^ItV HM<H*(7)S1 ^>S-* £ 25(B)°11 M-El-tfl Hfij- ^01, ^ ^Aj.6.s. *v 3^71 p.] 71* (23 

4)^li^.(£ 25 £ 25(B)fe £ 25(A)S) B Sj-SSS^^li^.. 

^sil Hl^-lfe ^^rSl «M'Ht(7)^«l, afe iBfl 2 -i- wl-o]olt(7)s.«i, 7l*jq-fi) ^4)-^ ail- cl-^- H 

c. m 3 

71^2] o.s.i^ £ 24 i^i ^El-iflol ^T^tV -fell 1 4 7^;,]n>^ vfl#sl f^:^-^^! ^i'^f' (200) ^ E H^^ll> 4^ 

21 w^ol^>lt(7)* ^^1*H. 2llH(16)7V ^^1€ Slf^^Sl HM<H*(7)i'f, vflf'Sl HH'^t(7)* 3|l?l;.l7l*( 

135)°lcl-,(E 26 tS) -^l 3ill?l:^l7l*(235)<Hl^ife 4^21 hH<H^(7) 71b1 ^^sH 5l7l nfl^ofl. sIlH(i6)7l- 7-121 

a ^J:<H]Ai A^^tl «}4 ^^<=1, c^ll: 4 ^^^Hl Si<H^iE. illH7> -i^lEl^ ifl#2l S<H7l*(l)<Hl ^^jslfe 

n}^^t}v\_ a<H7l*^Vo1 t^lf.^ Sol7]*0.^ Slfe ^^71*31- 2i^^(DllEC^)^ 7ll7llSH ^^i-*}7ll 'a^l-Sl 
o] 9X3., 2ol7l*>a-2l £^#o|l ;a^Al^l6.S.*| fl|lH(16)7l-#^^xl^o^f^(52)S^E-l ^ ^7^^]:^] ^Tfl ^cf. 

[^1 2^^511] 

7l.g-^^S.^ 4 1 ^^31121 tail 2 21- ^xlnv_ Bl|^(16)l- ^4^^^ S^llt* SOl7]*(l)2l i^t(9)<Hl 

^Ift E^flf^(SH(91))^S -^7l=^;^l^<af'(i5)£.SM| 3^H(l6)Sl ^-a* 3l4«: sfl ?1 ^1 7l * (236) "l 4. (E 
27 %^£) E^^l EAltV 42f 7^01, i^t(9)5l ^H(91) ^ if-t(9) ^21 =^^lf'^^]l(10)°ll Hl-<^H*(7)4 7ll;t11 

$H silH(i6)l- 



1^, s1|H(16)fe Hl-<=Ht(7)* 7ll^ll§H 7l*(l)2l S^l^ofl ^^§>J7 ^ol S-^lxjolcf. a<H7]*(l) A„V2l £ 

3.<^7]^±S. £1^ 1^71*31- SSl-^(DllE^) ^^SfTll 'S^Sl'HSlal, olfif iaol7l*>^ 2l 
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a. fiJil 1 

^1#(90)* £^11*(90)°11 hH<H*(7)^ n^m<^, ^^(16)1- ^^*!: n^]^]7]^{Z37)^.{^ 28^^) 

b. li^ 2 

7)^aj o.^^ ^1 2 ^^Bilsf 7^^)n]-, HH=>1#-i: 7H7fl*M. ri^*(9)£l ^Ss. (91) "J<Hl s)lH(16)l- 3ll?l^l7l^ 
(238)°lt:f.(E 29 <^li- 4S.(16)A S<H7l^(l) i^S^ E^flt(4)4 ^^^i-erH cHBj-g: ^2 

E 30 oil z]- ^A] 01121 5fl?l^l7l^^ 5rj7ft^ ^sfl- ufE)-tHojc^, S1J7} ^}3.o_^v.] 

7>^Al^ (7HV01 ic AVEljoj ^fl^^ si o. u„^|^v 7]^^ ^^elSS. S^S.- ^3].A)-7li5_5LA-] 

^J7l-) * tr)E4olt S^ie}(A4^1 130E/3^ + - ^4^] 65E/3^ * 1 eH, l.OOO €^1) 

<^fl 3 ^^l-^l) 

n 3 ^^1^121 m^]y]^^ ^^^^ *>-^l <^7]M 7|#tt (1) ^ (13) s\ E 1 ~ 3E 5 

» %S:t}o^ o^6l]A\ 71^*1: 1 ^Al<3jlfi)- ^l-7j ^^jj]. ^tg^ ^S^^^. 

(14) ?)°1lAi 7]^*!: (1) - (13) 21 ^:^ollAi ^o]^ £50)! EAjSl. lyH-a 7l:&2l E«f|#(5) ^ Hl-o] 0^^(7)0]] 2; 
Sl-#(11)* ^^J«H, =1]H(16)# ic#Al^ 7l)^^(18)l- -fi-7l4^^1^'a#(15)^S. 3l4t>cl..(E 31 ^S) 

•n-7l^^1^<a*Sl ^Tll^ 5 -AOimA #4. ^"a-^^^-^l ^t}t}jL, ^^^-f =1 7ll^Sl-7l <HBl-f ^a-^ 



(15) ^.Hl^i 7l#«V 711^^(18) Vi\6\] ^E^eV, H^E^^'- -^SL^e| ^2] ifl^^^O] ^^n^g)^ ^A^eV ^oil^ 
nf]7.]7]%$] ^(SE^^il, 4c1a.H-f2| ^^^<a)^S S]ir 711^^(16) vHoil E^A^^^3l-xfl(17)S S^ir ^^^4^] 

?lill*Vcf. '^'g5^1oliE2] ^ES^ife 50 ~ 400 Pa- s s] ^^o]]a^ ^^]t}^ 53=^1 #4. 2 ^d^^(102)'^l 
^"^^(103)7]- ^AjS E^l^j^^#^ (120)^ ^^]^]^^^]4 ^1^1 E€^j^^^^ (120)^1 Jl^^^d 

01)1- 7)1^^(16) E^^J^d4^fl(17)<^l -"t]^) 220 ~ 270 ES. el^Sl- -i^l^H. E^^^^^^^(12 

0)* E?i^^^^^^;^-ll(17)i 5L^j*>i:|-.(E 32 %^S) afe E?i^^ ^^^^fll- # *J^o^ f-AS ^^^tV zfl^Jf vflofl x^7-] 
4, -^^ E^1^^^^^^5l ^AV2l i^^^^oll ^^^^l^l^i E^i>a^^^* ^. ellE^ Al^^i £ E 32 i 

Siol^i ^o.£ Irel-wH E^l^j^#^(120)* -M^ltb 5f|H. ^^-i: E 33(A)<^1 ^cflSH E^ltl-i^. 
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^^]^]7]%{330)^ ^<H^. 7l|^(18)'^lfe IC^ ^^7}^^ ^'g'S = (60)1- 



^ t^-^isioi. 4^. f - ^^o]^s. m^. 



^°^^{IQ3)^ ^^^Jf (102)21 Ef^o)) ^i^]^c] ojj7 4^ ^^J±t:l-£ 7>^7ll ^^^^<^ 51^}. o] ^"^^(103)21 ^^7] 
^, a ^^^^ a 4^fl2] 50 % oj^v, gg o/„ oj^j-s. ^o] ^A*)-t:|., t°J^2] 2j;^oi 4= 

50 % acf 4^^, ^^^^S] 7j-£7l- -M-f-^tH m^]7]^-ir ^av^^nfl ^'^SlTiq. floj^]^ ojo] o^cf. ££ ^ojh. 
a] 2j:^oi 4^ H «^ 98 % * ^^-^-o)] 7ltflt> °J:^2) 7>A^^^ ^crj^ gio^, J^^s] *^ 5^3].^ 



^ t^2] ^^^]^ ^i^^^M m-B: ^3. ^, ^. ^, 1. q^, -A^ ^ 

f. 7^^i:-|)Ai «1. o]^^ ^^±S. ^o] #1^. m^^d -S^^' (Ni -Co -Fe), :i€e11 

^4 ^t^tl ^tj-. ^71^^ ^Ajo] 'a:J:B:>aL. n^7} 7}^^ t}7M #7l nfl^ojcf, S.*l o] 

£^^^^^^^(120)<H1 91^^^ 7]^^S] ^t-^(102)fe 21^*1 0.1 ~ 0.8 mm S^i. ^J^]?)- o.l ~ 10 mm, ^^S] 3. 
^^^(101)21 ^7i^ 0.5 ~ 2.0 mm $] ^^S. t}^ ^o] n}^^t}jL sj|H2l 3.7]i^ # 

^ t^2] 3ll7lxl7l^i Af-l-s]^ £^^d^*!-;<ll(17)S.Aife 1 ^^]6^Si\. p>?b7Hs -g^C^-ii -<LVEl^, 

21 Af^§l-^ 5J0I ^4. 

E^^^^a^'-^fl (17)1- -g-^A^ ^Aj^ Sn/Pb = 95/5, 60/40 2) •g'^"* 4-§-*fe 5J°1 ^t^W. 

4-§-£lfe ^^2] A^^l 180 ~ 280 £2] ^^$] 7^0] ^4. s.^) 4^ajt!: ^m] 20O ~ 260 £2] i^^7> 

7>^J- ^C]-, 

£ 33(A), £ 33(B)<^1A1 ^ Si^o], c] E^^^^^^dZO)* ^^■¥-(102)i fy^(103)7l- ^.^1E]<H 5l7l 

71-^Ajo] fl7l =^711 Sl'H 5i:il, 3l)?l^l7l^* nl-niiE f-<Hl l-'a «1l -i-Hl £^^j=g^^(120)i 71-Sll 

^ -§-^-1: ^^^(102)7> t^d-?-(103)» 7M^^ ^^S.^ ^ SI4. 

a. liHl 1 

t^l 1 ^ i^?l^l7l^(231)2] 3||E(16)fe. £ 22 «fl ^^]^ ^"^l. 



Jflil(16)# ^^^^^ t#Al7j 7ll^if(l8)7> ^Aj^ -B-7l4^^1^doj#(i^t#)(15) XlJl, 7fl^4 

(18)S.^Ei 2I1H(16)<^1 S.^i^^^^^4{U)* 7)\7^i}(^ (110)21 JL^j i?- (101 ) 7> Jl^^ s] o;! 4. 

i'Si^i ojsfl^v ^ o^i^ 44 ^ol_ o] -fr7l^x];a<af^(i5) s||ii(i6)2l ^^1- ^hso] 4^el-Sj7 0171 ufl^ofl 
«lHA>ol# Aloi)4_ ^f]7.]7]^■ir 4eiJa.E°ll =8-3^- ttfl ^oflA-l, £^^^^^(110)^1 ■%■^<=>] 71^7^^, ns.(l6)S] 
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[^1 1 m^]'] 

o] sfl?!;^! 71^(332)^ 7l^ai o.^^ £ 32 ^ £ 33 1- ^]^^ A 2 ^^]^]s\ ^xj^v^ SL?i^j (120) 

7l^xl^^f (15)^S 3DH(16)2] -y^* 3l4tb4.(:E 35 4^'S-^^^{\)^]^]{lA)v}^]^ 4 3 ^^l^sf fi};^! 

(15) Hl-ol<H*(7) ^i, £^^^4l^)°J '#'g5il<^li:E(Sn/Sb = 95:5) (17)# f^^*!-cf. -B-7l^x);g<gf^(i5) 

^\ p>>i37il (£13^ §i^)i- tifl^lsH 'S^'-^l^, ^liflsM. ^ui 270 e)Hs.«l-^4. 

(16) sDHSS] 3 ^Aloi]s^ ^o] svcf. 

^fl 1 ^^B^l°11^i^£^^^^^^^(110)S] f-^t]^(103)^l -i-^^ i^^^^^l %Hi-5]fecilc]-7K 4<5lOlt(7)S. ojtfl 

H)lH(16)2f 7l^S] ^4*!-^^<^l SXy] 3llE.(16)^ «-n'-2]7<J-£l- §14. :E lfl#S] £*ll#(66)-gr ^ 

^#*17] "flS-ofl 5flH(i6)s] "^fx^H, ^'-e1sl7l <H^-J- ^3:5. e|<^ ^4. 7lli:f7> a a^* 

■B-7l4^^11^f^(i5)s. Sl7i 3|)H(i6)Sf 7l:a-fil ^'■Bl7j-£7l- ^<Hi-l-4. 

* 7M*\^ S<H7l*4 ^'a-Sl 'a^l-El<H Sl7l Hfl^ofl S1)H7]- MVe|£)7l ^1-711 tvcf. 
a. 1 



7l^ajAS^ ^11 1 'g^SilSf 7^xlTjl-, 1 7^21 £^^^^^^^(110)* JL^^^fe 2llH(16)l:, t- (7)* 7M 

*H #?>^^l^d'Sf^(52)^ ^#5] £^11f^(66)<Hl ^^^*V si]7lxl7l^(333)°14.(£ 36(A) %^?-) ^ '^I'^l^i^ £ 36 
(B)i S^ltl- Hffif HM<Hl-(7)-ir m^S. 6 7D Hfl^l^fji, 74 4olcH^(7)^ 314^1-^^1 3llH(16)# 
cf. S. 36(B)fe £ 36 (A) 1- h1-'^)<>11-(7) ^i-^i ^ B Sl-#a£'a=')4.SE £ 36(B)i £a1s]- h}o] 0^1^(7)0] ^^jo^] 

^ife ^+^^5. £Al*V £ 36(A)S|- 3 7^^ HH<H*(7)'a- ^Ej-UfX) ^Xln}.^ £A]S] ^S]^V ^}o\o\^ 



c. %4 2 

71-g.^ 0.3.^ tiHl I 4 ttH<^t(7)^ £ 37(3)011 £Al §1-^01 _ ^ ^^o.^ *V 3ll7l^l7l^(334)«^14. 

(£ 37 %3i) S. 37(B)fe £ ^1 37(A)Sl B S^-^JL i^ojcl-. 

1^1 1 <Hl>«-i^ HHo1*(7)S.'H, afe li^l 2 ^Mlfe ^ ^Aj-sl HM'^t(7)S.«l, 7M:s^s\ c]^ 

3711 t}3. $14. 

d. 15]] 3 

7l^^| o.^^ £ 36^1 SAl^H ^^'^f!- l3il 1 ^ ^i^M, vfl#Sl f'^V^xl^<a^(52)oi]£ ^l^AS «11^1*^ Hi- 
°l^#(7)-i: ^^^1§M, 3]lH(16)7V ^^IS 4°H*(7)i2l-, HH^l-(7)* W ^?l^l7m(335)<^l 

4.(E 38(A), E 38(B) #2:) <^1 2)1 ?l^l7m (335) -^l^i^ 4^21 4^H*(7)7l5l ^^S\o] 5^7] uflf-ofl, iflH(16) 

7}7]S] «MS]x] 
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[^1 2 ^^si]] 

7ia.^o.S.fe ^1 1 ^^B^lsl Isll 2 sfiH(16)l- tfl#2l E^fl** S^7l^(i)2l >.^*(9)<H1 

^1* £^^#(?1H(91))^S ^l-Jl. ^7l^^l^d^*(15)^S^1 5llH(16)^ 5)4* 3^ ?1 ^171^(336) 0)4 (E 

39 %S.) EA1*V 7^0], ^^t(9)2] ?1H(91) ^ i:^#(9) vflsl ^^]^^d4 (W)^] . ^}^]<>]t: (7)^ 7^ 



1^, 2llH(16)^ HH^*(7)* 7ll7lltrH 71^(1)^1 ^j^Sfjl ^^l^^l^. SLo]7]^(l) ^^]%-^ 3. 

<^7]^±S. ^i<=^ 71^4 o. ^il^D^^o^ c^cftM) "J^l-S]<H SlJl, 0]$]- 7^0] sio]7]^^^S] S.4%-o\] 

<^1^*(7)* 7l|7ll§H ^^SlS Sicf. olS. iSl^^^>?l E^^^^^(120)3iF o] E^^^^^(120)'^l 
^fil aVcll IC^ ^}o]S] n^^o]^ ^71- ^cl-. 



a. 13)1 1 

*1 £^^^(90)^ «H<Ht(7)4 7Um^, 3flH(16)» flfl5']xl7l:&(337)o]cf.(£ 40 ^^-S) 

b. tifl 2 

7l^^ 0.sir ^11 2 4°1^*# 7ll^ll*H, i^#(9)S] ^^(91)°^^] 3Zl)H(16)» ^d^?^ sfl ^1 7] :fV 

(338)^)4.(5141 tS) i<^l^i^ 31)^.(16)71- i2ol7l^(l) a^Sl E^fl#(4)4 ^^^^*H «-]-e)£l7] *i^-7a5L 

5)=^ Si* s^n]. oj-qsf a.*] ^f-isl ?flH(91)2)- l^Al^J^s^l 7):^ vfl-a^^^l HD-a^J'^ll- #71) t ^ Sicf, 

[^1 3 ^^s))] 



olA^> A^^*V44 ;H1 S^^l-i^l E^^^^^l-Al-^^l.^. ^^^^ ^^^^ ^AjSl<i1, 7i:f 

^S] ^^^<H] 4^^i:«.Sl ^l^ga-Cl-S ^^2)^3] tSJ^7]->a^l 5)01^7] nfl^o)! e] e Aj-^] ^ a] oflq. sifl 7] x) 7) ^2) 



£ 42 i 3 ^A)iS] 31)7)47)^4 3j7)-t!: 141- ^El-i-fl^q. ^|7l- %vs.o.^M-| £4a^^^^^o:| 3)4i^^4 

7j-£, 4tA)« (7H^4 IC -^i-EflS) 711^, apitV 7|^i- ^^^1 250 £S) ^4iB]2£S SfSl- -f 4^)^^ AS^i 
^J7}) ^ §)B 4°)# 2:?i^l-(A^^) 1305-/3^ + - A^'S^l 65£/3^ 4 1 AfoJ^^ j qOO 4^)# ^^j) 4 

4 ^S) A^VEfl, 5)i^^47j-E, Ef-A]^^ ^Al*>^4. 

<7fl4^Alojl> 
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4 3 €^1<^1S1 5^171^171^* 4S: «ol-'a4 f-Til ^i^m. <^7lAi ^6\]A^ 7]^^ (1) ~ (12) S) £ 1 - £ 4 

•1 ^a§H ^i^i 7l#?V, 1 ^X\<^S\- ^7] ^^-^ 

(13) E 4(d)^l E^ltV 7l^o^ E^e1|;^liE (3)^ ^l7l§}3., S^efl^liS o>a]is] ^^«11E^^(12)1- 4?]t}SL, S. 
^*(5). hH<^*(7) 5 l-5lltl#(21)* ^^^leH, ^o] 3 6 'aH^7)^# 43 ^2) 

(14) -^l^^llsllAi °il-<H^ '^^■^7)^5) E^)#{5) ^ wHo1t(7), #5llt]f^(21)=Hl 2:3l-f^(ll)* 

16) ^ #eflt]t(21)^ 7fl^^(18)l- 7H^ o.7^^^^^^<g^(j5) O.^ 44 %V^) 

■n-7l^^)^<g#sl ^911^ 5 ~ 40 /im 7]- ^4. ^^^J^o] ^isj-^U, ^^^"S 4=r'^}7] <^B|^^Ai 



(15) ^m^] 7l#*V 711^^(18) vfloil ^£^51-, q^E^ni- -.6] iflA]##^S.€ ^^Bi-(i9)i. ^ 

<H1, 2)l7l^l7l^3l tfig ^(£Eia.H, Pl-CiiH.SS^ S] 7B^^(18) E^^^^j-S)-^fl (17)^^1 ^-Ssll 

<^liMl- ^I4fl*>4. '^'gslloliSS] ^^£5.^^^ 50 ~ 400 Pa' s S] ^^c]]a^ ^X\t}^ ^o] ^cf. ^ E^i>^j^j^?l( 
120)-!: ^^tV ^^l^^l^V^li l-o^^i £^iA^^^#^(100)Sl :a^j^(ioi)l- 7ll^Jf (16) ifloll E^i-y^-sh;!]! 

(17)S. ^^^^l^/^-J^l 240 ~ 270 ES. ^Alg]-o.^_ E^^j^^^^ (100)^ E^i^j^^a}-;^!! (17)^ ol^ tVt:!-, (E 

45 ^J-S) £Efe E^i^^^^^i-^l* t -f ^^^tb ^* 7lj^-?- ifli E^^j^^^S] jl^j-?- 

l-?]^, elHS ^]^S. ^cf. 



a, ^7l^l7l^(431)i $I<H^i. ^i-'S 7]]^ (18)ife IC^ f-s] ^f-o.^ ^^7l-^*V '^'^'SH(60)1- 



^ ^^^o\\A] A}^^ E^d^J^d^^aOO)^: ji:^j-^(101)S]- O] (loi)fil /fl §* f^^J-o,] A^^]^ 7):^ 

^S] ^#-^(102)S € °1^4T^>^^<=1 7H'- 4-§-€cl-. ^^i-s) Jl^^^dOl)^ 4^ilQ)S. £]b 

Zl-*J ^i^ilL ^^^^1-711 ^^j^Cf, a ^^^Jf (102)21 ^^o^^ Cf^ 7]*31 nl-;^!- ^#^0)] Aj-<y 7>^*V 7] f-^ 6] 7] -?> 

t^^ilSi'^l, A^. A)^, ^ ^^ole^H ^#4. 



^ t^Sl sll?lxl7l:a:>Hl 4-§-£)fe E^^^^^z}-;^] (17)3.^-1^ 4 1 -gAjcijls]. pI-:?!-?!-;^!^. 

-^^ f-), E^^^^l, E^^fflloliE =^ ^ Old-. 18O ~ 280 ES] ig'^ 

E^i^^^^ ^1-^11 (17)* -S^^S. 1 ^AloilS). Sn/Pb = 95/5, 60/40 S^^i-t 7^^ 

4-§-«>fe 5J<^1 7|-^J- ^^§1-4. -g^S] -g-^^E, -^^^l 180 ~ 280 ESI i^^l^l se] H].^ 

21 200 ~ 260 ESI 

E 50 ^ 1-511 (21)* q-El-iflfe sg^E^lcf. *2fltlf^(21)^fe €^S1 E^lH]^Aj-^$(21a)* «)l^m^S«^l, ofl 
mns. ^^EltHSlc)-. E^^^^^o] ^^s]^ ^^-?-^(21b)-8: E^Hl^^-^^(21a)* ^m^. a 

^ €^<^1 <^l-\i 4^<il2l-E BE -fellolf^ofl v^i^^ ^^]t}^] ^S. 7}^t}t\., 

E 45 °11 E^ltV 421- ^<5], ^f-'^2l ^1 4 ^Ajoils] 3!) 71^(43 1)0)1 JlH^i^ 7l^S] S.'^o]] ;5l^J#^ S^^^f^r 
#5fl'a#(21)* ^^^ItH, «fl^#5ll°Jf^(21)°ll E?i^j^4^^«(100)* ^^^t^a^l, 21^ 71^(0^11- l-ol £El 
JiH)S4El *5rJ# (21)4^1 21 ^7l ^-ISJ-I- ^^C)-. ols -a^H EEi ti= 2.0)1^^ H-E^o^ x) sd -g-ol^l-Tfl t}SL 

IC^^a cil^i^i- ^^^v^ Si 711 £1<H. ^i^f'-i- i-ell^Jf^(21)<^l f^^lV 71^* ^«SSM1 €41-. 

[^11 1 «^sll] 
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£ 46 ^ ^ "i^S] 4 1 ^^^li 5^?l^l7l^(432)fil ^Ir^a* ^El-iflo^, £ 47 -S: £ 46 °11 Sl^^i, 



'^I 1 n?]^]7]^(43Z)S\ 2llH(16)fe H 47 "HI £>^ltV sflS-dS)!- ^S-^-^S. t^A]^ 71] 

*!-^1(Sn/Sb =95:5) (17)* (110)2] Jl^g^dOl)?]- JL^^S]<H $lcf. E-goilAi oj- oj^ n} 

^ *<»1, -^l •^7l^;^]^o^#(i5)^ s1)H(l6)2] ^^11- ips-^'^l Bl4*}s Sl7l m^oi) Ajoim, 3flfl;^l7l 

4c^a.E.i ^ai-tt nfl, £^A^^^^(iio)<Hl -§-^01 yy^T^z, 511^(16)2] si-jj) ^ f^^^^;^l^'af^(l5)42^ n 



#(21)# all^l*|-JL, 4#5fl<yf^(21)^) £?lA^Jg^^(110)* ^l^j ^^^t^^S^i 7l^(ciH- 1-0^ EEia.H)6. 
^^B] i- ell -at (21) 4^1 2] ^i7l^-1«o'-* -ilsfl 'Hi*^- ^^^t}^ *efl°lf^i ^<H^iE, ^i;^i«J-2l 

^J^^l* 7fl7fl§H ^2] o]^ B^o]4 ^^#Ai^, t^ls ^t-^ ^sgsvcf. 

^11 1 «^3jl2] nn^]7]^iA32)^] $Xo]A^^ £?iAj^^^^ (110)2) xfl^^ f. Hfe o].^, $J-^nl-5-, 

£47°fl^-1 *^^Sa^°l.<^l £?i^^^^(110)^7l-iL^ol ^c,1\l-;^Ms^l-l-7l 4^^^, 4?]^]7]^^ 41- 7]^<Hl 
«fl £^^^^^(110)<H1 -g-^o] 7l-S|l^l^. £^ ^ ^^±S. Hl-iS]. :^o] ^^^{102)7} ^o]7i\ 

^ $14. 

[^1 2 ^^sil] 

£ 48 ^ t'^s) xfl 2 ^fi^siHl ^TilE)^ 511 71 ^171^(433) 2] ^i-S-l: 44^1=1, £ 49 ^ £ 48 °1] Sl<H^i 
£^^^^^^« (120)* ^in^J: 211H ^cflsflAi ^Efi^ji oic^^ 

£49iAi tn^Xlfe 421- 7^o], 2 ^^31121 sll?]^l7l^(433)2l £^A^^^i.:g(120)^ ^d^^(102)<Hl t^d^d 
03)7]- A^^lSlol Xl7l nfl^oll 7>AAjol j^oiq._ ?lo:|^l7l ^ Tfl £)<H oj^si^ 5«7l^l7l:^^ 4cmHi ^J"^^ «11 ^-HlAi, 
£?i^^^d^«(120)°ll -§-^'^1 7>sfl;?l£, ^^^(102)71- ^'a^*7ll;^)l3-H fl<H^-^S.^ ^ 5^4. 

[^11 3 ^^3il] 

hM§>^4. 

7-l*M?14. <^1S °]*11 #ell<y#2] 71^* ^^S] ^ 

£ 51 °11 4 €AH121 2ll7]^l7l^^ 3j7l-tV 141- q-El-lfl5l4. Jg7l- «J-S.o.^.s«] ^^^1- «Lo^ £?iA^^^^?l2l 5l4;X^2l-7j- 

£, 7>tAl^ (7K1-21 IC Aj-Eflsl ^1* yfl^lt!: 714-a- ^M] 250 £2) ^ielHS. S^-S* f-4^1^J.^S^1 
7» ^ «-lEAl-ol^ 2:^§1-(A^^1 i30£/3^ + - "^v] 65£/3^ * 1 Aj-oj^s. ^H, 1.000 Aj-clf- ^a1) ^s] zj-z]- 

^21 AVEfl, ^ix^2V7j-£, £:i-Al^^ ^Al§}^4. 

s-aAii) 

^1 5 ^Ajoils] ii|l7l^l7l:S* 4^ 'ai|t!-4. 
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-f ^, 7l^fi] aigoll ESflSlSl- SJA^SV ti|lAi7l^^ ^l^HrCf. 71^6.5.^-1^ -fr5l°ll^^l7l^. tel<:'ln]H7]^, Hl^xBl 

7^t}aL, ofl^ *1eleH. ^^£^^4 -^-^slls^^^s. ^ ^^^1:4. STiisis.^ oii^ 5!<^lel-£ ^ ^fl^'^l 

#4. 



<^l<H7-i, E^11S|S<H1 SS^-f^^: ^4^1*Vcf. ^^^E)fe ^31-f^^ i^i^^e], ^^b), >LVSf^-lel, ^Aj^ ^ 

^ m^A, £fe E^i^sv<Hi ^Aj^ ss^^o] Hl-t2jSl-4. -S.151 m 3.7] Ry fe, 1 ~ 10 ^/m S 

cf#o.s i^l:^SSl 2;s1-^ #^:;g<g^^l#* ^^RVt:}-. o] f-^V^o^^^l^^ ^^lefl S^-g-^^aj-^Hl- o]-g.§l.o=j 
^^^^•^ ^1 ^^i«fl t^-i-^^^^llfe -a^^^^l* 7H1S. ^«1 ^s^*l2l€ vfl^^S^^lU^, -LH^ 'tt3^-;^l 
i M1«^^^^l°d4. ^7l°J^l-i+ >a-B-«le1 ^^0)1 u^el-Ai ^ Sli^. ol ^^m^#oi *l-f^i^)sl 

S^^1-*£^lSlS.fil-fil AVoloi] ^a^lslol %:Q^:<]^^%-o] ^d-. 

61 ^^ll'gf'-a: 4^*6.3. s|.ol£ ^d-. <ijl# l-ig, Sl-f.^ ^7l<axfl4 >a-^^^BiSl- =^^17H1S. € a.^o'-^^.S. t}3., 

¥m t^-g-^aj-f^o.^ «■ ^ a ^5 0.1 ~ 2.0 Ami S] AVom AV^p^iHl -§-*IlSlfe '^"i^j ^ ' 

^]°^7.}^ -LH^ -ilrSl-^^Hl id-g-^tl ^fl-a^^^^l ^-iVAl?! §l-#6.s. §>ji, t^^^ga}-;,!)*^ ^^-f^o.^. Sflt 

^E^o] ^jL, a ^^^Ife 0.5 ~ 5 /iiri, a-cf o|^val o.^.^ 1 ~ 3 m 

^Hl E^efl^l^E sfl^o] zisl^ ££4^3(^21 7] ^o] ^4)1- ^^^i-A]^ ^fl^l^U, i.^, ^^J-^-lelt^S.-^! E^e)] 
^l^E 311)^^ Bfl^lev «J^^*Vcf. 

cf-g-^S -f i^^-I^J-^ wlE^l.^^ oli2l<Hl ?lsllE^Bl-i: ^^SL, E^1S|S.S1- wH<HtS. ^H^^ 

t^cf. ^l^flE^o.^/^^ ;5igfl^5:^o. Hl-^ajsl-ji. :i ^Tfl^ 5 ~ 20 Affli ^1 ^uf. 

Bl-a- ^H^H, -^-^^E^^^ ;5igl]£^pi.s^ 2 711^-6.^^ ESSll^S.i2l- HV^Hl-i: ^fecf. 

]£ W1E^1-^&<^1 E#« SS^^ ^J-^ 4eft^* #")|^^ Hf-^a-, -fr-a-^f^ ^^S. -g-«fl,;^fl7l 

^Ha-i a^el E^iais-i as^-f^-i- asff'-S: <Hl*J*-lel, 9^^}^]^. '^s\-^b\, ^S]-^^p^]^\S. 

olo^Xi oVoJlX-l X^^sV E«fl3]S ^oHl ^fl 5 ^A] 0,151 ^7l^^]^iolf^?l #Cl5l]^l:tS#* ^^jttd. ^ ^^^^ofl^iSl 

^v\]^ 5 _ 150 

§1=-^^ #cl ^ o.^ 7l^S>^l ^§>ji, ui:^ ^^^^ 7ll^S>7l ol^^^:^lJ7 at!-, ^^#*H 
#^<S^l?lfe«?l6l £l7l nfl^olcl-. 
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S. €4. 7fl^^oil ^^^§1-^ el- 0^11- q^. ^ :g-o.S. ^^f^* ^^^ttcf. a ^^^a]?] 

7fl^-^^l ^^dsfl S^^SA^ M^S^f^^r ^^jAl^Jc]-. q^JE^ojio^ ^^j^ oilSA^^r, -fi-LN^ 4.5 g/1, ^l-<^f^JlVM- 
Sf- 25 g/1, ^<a^J:H-S-. 40 g/i, 12 g/1. ^l^^rii 0.1 g/1 (PH = 11)^1 Sicf. *^1^J|^S. ^m^]^^%- 7]) 

s^-i: ^-ii^j^u, 7ii^-?-oii i^^^ofl ^o^sH, cf-i-, £^o!i<Hi 

M^S^f^s] ^^^l^j 0.5 ~ 20 //m <^l:il, ^^1 3 ~ 10/im 2] ^^^]7> H^t^*f4. t^jtHl^i^ ^'g'^HSf 

^^j^, ^S^iLS. m^r^. 0.01 ~ 0.1 m'']:^ o]^^±S.^ 0.03 j:an ^^oji:}.. 

♦ m^S. 7^^^^]f]^ ^fi] ^^o] ojcf. ttoflAi 7l#*> ol^sfls ojcl-. 

^<^]^>] 7]^^ 7^^^$] 100 - 900JM121 ig^S-^^-^s) 3]^^ 5 ~ 70 //m ^1 ^^l^l^ HL y^l^ifs] 

^ i^^S^ ^^J-'S: m±S- ^^it}^ 7KV ^l^^l-^luJ: Afz]-^ ^s.o^ =0.5. ^A^gflt 5}c]-. 

^ife ^3i-7j-£7> 7^t}jL .^^i ^7] n^oM. 

^^^S. iflfe Pb 21 afl^ Hli- 35 _ 97 96 ^ ^y^^^ ^o] ^4. Sn/Sb. Sn/Ag, Sn/Ag/C 



^^^] ^7] n^o^x^. ne-m U-oflA-l 7l#tV 1-^ o]S]^ l-^S ^Aj«|]:£ ^4 £?iA^=^^;^l £xjA^.o ^ oj 



S-^^^S] ^4^7^%-^ <a4fl, efl^l^iEofl^l Wj-l^ ^A^Al^tl-. oVoflA-l 7l#*V ^^^^ #4El|^liEe^ 7)1 
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^^O.S. 3)4§M ^7l^ ^^1- ^Cf. 

^^7f«<J-^1^4. 

<^l«f ^1 5 ^Ajojls] ^A] 0^10)1 a^sisl i£fl?l;^l7l^ ^ :i ^^^^] tflsflAi %^SsH -M^flcf. 

-fti, ^fl 5 ^Aloi)<^] ^711^ 2D?l^)7l^(510)2l ^^^i tflsflA-] E 59 ^ £ 60 -i- t^§H E 59 

^fl IC^(590) ^7fl ^17)^(5 10) 2] ^^-i ^E^^al £60 ^IC^(590)* 

7]^)S. ^Sr^ 4^]^]7]^{51Q)S] q-El-tfljJ ^cf. E 60 i EA]*). 451- :g-ol, 3||?l;^l7l:e-(510)S] -y- 

^ife IC^ (590)*1 tAflSlul £EmH(594)7l- ^^^El<H o;icl.. 



£ 59 * ^£§H Sfl?]^l7l*Sl ^A^ofl tflgflAi ^i^^Vt)-. o] 71:^8: (5 10)^1^ 4# a<H 7l ^ (530) S 

^ ^ *J:^ 'aH'aHl|Adf^(580A.580B)7l- %^^o] ^cf. ^ig- -gH-y #(580A)^: wl-*l<H*(560) ^ E^lufl'^K 
558) o?l f'?!:=r^]l^^(550)4 hM<H*(660) ^ E^sfl-a (658)<^1 f^^V^r^^l^-a^CeSO^S. ^If- 

^cf. EE 'aH<aBllAdf^(580B)^ «M<H*(560) ^ E^Hfl^ (558)'^1 #^>^^]^<a#(555)4 4<^l<Ht(6 

60) ^ E^H1|A1(658)<»1 f ^^^^M9i%-{650)±S. o]^o] ^uf. 



^l-^a #i^IC^(590)S] ^d#^(592)(E 60 #2)^ ^^#§)-7l ^ #7] aJ-^ (576A) o] HflA^Elo^ o|cf. tV^, s]-^ 
^°11fe-iEl£LH(AiHiH)(594)2^ ;g^«(596)(£ 60 %i-2)o11 ^^^*^7l ?1 1-71 ^J-^ (576A) <>1 h^^S] o^i:}, o] 
l-7l^l-^(576A)^ ^"^{575)-^ 7l]7l]*H h1-<^1 <>1 1 (660) ^ i^flafl^ (658)-^^ ^^^^1^ ^ °] a] ojl o)] 

EEms. #o)lE »7lAj-^(576A)o] m^o] ^7] rtfl^oi|, o] EE^^H ^^]^ f^Efl 71^3)- 7^0] ^^f- 
E 7l-^§Vcl., 



»7l^l-^(576A)^IC^ (590)31 ;a^^(592). EE^ £.^(94)31 ^^-?-(596)S. 'a-^JSl-71 ^?!-^14'^3l 1-711- ^a] 

'^l Sll^l ^171^(510) "HI IC^ (590)* -a^J-*ffe ^SflA-l £ 61 * %2i^<^ ^"^iVcf. £ 61 (A) ^^j- ^isl IC^ 
^ EAlsfs, E 61(B)fe E 60 ^<HlAi H S.^] l-7l^l-^ (576A)# ^tfl^H EAjtb^. 

E 61A i EAl*V Hfsf ^o], ic:^ (590)51 ^^-^(592)31- 7l:&(510)2l l-7l^J-^ (576A) ^] ifl-§-§fE4 ^^1 

1- ^^^t}^, 7}<^ Aj-E]]oiiA-1 yy^^c^^ o] l-7pJ-^(576A)* ^^^^(592)S. ^^"y^l?14.(E 61(B) %i-£) 

a,!^]"^! cll^-H E 70 -i- ^2*H ^s^HlA■lfe EEi i±H(594)<^l ^^#^(596)SA-1 f-^c^l ^a^sJoI 01 

4. ^7lAi 71^(510)4 EEliEi cflSflA^ ^1x1 ^,(E 70(A) ) ■^7l-<a Aj-EfloflT-i 71^(10)* 7pd-eM f"^ 

(^^#-f ) (596).^S 1-71 ^^(576A)* -t'yt|-4.(£ 70(B) ) 
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S -a-'ys^iL, <=1 Ajo] 0.^0] ^^5)7) «)|^o1] ^^V AjS] 1-7H1-:^ ^ 1-71^^31 ^1 ^1 ^ (<g'^) (575) 3" 

1, 4^1- ^ Slcf. £ l-7l^^(576A):e|- ^^f^C^^) (575)^1 ^^t^^^o] f^sfl 7]^^ ^^^RS. 

^4 H)H5r}^, ^4^J-£7l- *j=^Stl.. 

£ 71 * 1-7]^V:^S1 ^^J-<fl<^l cflsll ^^t!:4. #71^:^ (576A)-g: £ 71(A) o)1 S^l^t wV^f ^'^l, 71^-^0.^ 

1-71 (576a) 7> 1 7ll<il;<lDV £ 7I (C)°11 £^1^}^ l-7l^i-^ (576C)4 ^J-o] 2 7fl ojAj-,^^ ^j^r: oj^f, 
2 7fl o]^o_^ t ^-f^lfe 17H21 ^441- l-el^^-ol al]^lsH£ ■i-71 (576a)^ 

^ife £ 71 (A)°ll 4^ £ 71 (B)oi) £A)§Vfe #7l^V^ (5766)^1- ^^'^l €^1" ^fl-§-%^ ^ X14. 

l-7i>a-^(576A)^ §l-'a(^^^^^)^ ^<^1 #4. ^£14 7i]^^4 ^^^^ ^im^ ^^ife 71 

(D) -^1 l-7l^v^(576D)4 ^d2l-'a(^i^)<Hl ^^^vs] l-s.4(576b)l- 1-7]a^>^21 ^j3V7j- 

£#%Hl-^l?^E#4. 

l-7l^l-?l(576A)^ S-t^-y 424s. o] . ^^^tl ^l^^^^S. ^>gt!:4. <^7lAi 1-71 (576A) £ 71 (A), 
(C),(D)o)lAi4 ^o], o]S^<^, £ 71(B) 5J £ 71(E)^,l-7l>^^(576B.576E) 

4 ^-^l fe6l7l .tflel-B] (77)^5. dVI-ji. a ^1<i o.^. gfl^-i ^ije ^4. 

o]o]A\ z]] 5 n7]^]7]^-i: "fJ-i^oJI tflsH -a^l- l-<HAi 6.^ ^i^^4. 

2fl?l^l7l^S] S 

(1) ^^1 1 mm i^Al^4 a^BT(Hlinl5))6]4HH5^4^) 71^(530)5] <a=^<Hl 18 /an «4 
(532)<^1 *^^4f'^(530A)* t'^'-^llas. «>4.(£ 52 (A)) -f^l, ^^J"^ t^(530A) 
1- H^S ^'^i- €^eH ^^511- -^AjSl-JT, Jifl^^^s. 0(1^* t-5-S.>«l 7]^(530)S1 'Jf^ofl vfl^^i-tfll^ 
(534)4 ^^l-(536)* ^^^tf5J4. (£ 52 s] (B)) 

(2) mf^^3|lE^(34) ^ >: = ^(536).|. ^a^sV 71^(530)* ?iSAl?j*, A^g^^ (^j].^) ^.^/^ ^ NaOH( 
lOg/1), NaClO 2 (40/1), ^€^.5.S.Ai ,Na 304 (6g/l), NaOH(10g/l), NaBH 4 (Sg/l)* 4-§-?!: ^^Sf -ft^^^elS til 
#¥3l)€(534) ^ i^l-(536)^ K^^] 3.^(538)% ^i^l4^4.(5L 52^ ^''^(C)) 

(3) ^^^If^^i^fl 3,4^$] ^as^^^l- ^t,*S4<^i, ^4#^d^fll- °d^4. 

(4) Si4 (3)°1I4 °J:1-^^ T^4*^i^fll- a^ll ^. 24 Al^Voltflo]) 71^(530)^^ <y=^i f-HE^l- A>^§H S.^t±S. 
^, ^f'-f s)l^(34) -mf'^sll€(534)^, ^^r tix^*(536) ^°\] m]^t 70 £, 20 ?iSAl?lai, 4^ ^ 

Si $;i<H^-l£ 4«4^ls ^^lf'^^il(540)l- ^fl#^sB€(534) am ^=^(536) ^k^, ^^1 70 £, 

20 7f<i^2i AlS4.(:£ 52^1 (D)) 

(5) a4 (4)S1 #\fl 71^(530)51 7l^sl tt^^* #600 Si ^4^1 (-y-^el^^l-^l)* 4-§-t!- tEAjd 
S. ^4*]-al, oMA-l wis ^n}^ Al 63*1.4. 

^HA^ A^^] i20£o1]Ai 1 Al^. isoS-^l^i 1 Al^V4 71-^^^ell- s3*H ^J^lf-^^^ll (540)# ^3^AlS4. 

(6) SL^fl^Sl- «JA^*V Sll?l^l7l^o)l <y-7^VB| ^^]t}o^_ ^IIEo]|^l^ ^^J7, ojo^A-] 0|5l- 44^^^4 -a-7ltV^^ € # 

^fl-g-^Jj ^?]t}c^. Pd #Dlll- .^a]*fo^, o] ^nfls. ^A^3j.-sV o-a].^ 3 gx 10 mol/1, -fr-tirM^i 3.9X 10 m 
ol/l, 2]-Sl-^1l 5.4X 10 -2 mol/1, 44'?]<i4Sf- 3.3X 10 mol, S.OX 10 mol/1, A'^^^i4V:i^s\-^^'^ 

4, 4^465) O.lg/1, PH = 9 S ?1 Al?l, 1 ^ ^ofl 4 1 SlSl Hj^S. f^-g-f^ ^ ^ 

^17^4 SL^MS(534) ^ i^t(536)Sl ^H(536a)fil X'g'^l Cu -Ni -P S € ^^J-t^^l 3l4#4 SSj-f^ 
(542)^ ^^Al4^4.(£ 5301 ^Aj(F)) S5l-f^(542)4 .8.^^31 5)1:}) ^o]i^ ^im '>l5i4. 
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2:Sl-# ^^l-S)-^^ O.lmol/1, l.Omol/1. ^£ ^^^t] 35£, PH = 1.2 $] a^i^i Cu -Sn ^1*^ 

-§- asff. a^ofl 0.3 ^ 3] Snf^(H^l§W ^-s-)* ^im'^^. 

(7) f S>*il-§-S) £^1-* H-?]:. i^^M ^£ 1.5 Pa • sS. 3i^t\<^ ^ ^1 (slf^-l-) •§■ 



(8) ^^21 (6)21 71^(530)21 <y=^i, (7)i^i "J:^ 1.5 Pa • s2l (U)^ 3^4 ^ 24 ^1 

^> oH°11 l-aE^S tisU, ^^^1-Ello)]A-l 20 «<}-^]tH ^ 'S^l 60 30 7^2i{^^^]o]3.)i}^, 

o]o]A^ ovo^ (7)oilA^ nj-^ 7 Pa • s2l 7^'-^^j2l ^4^^^)]-§-»-n^ (^^-f-g") (46)* 3i4 ^ 24 <^H°fl £S*M, ^ ' 

20 ^Kl «J-^1*H ^ ^<^1. -^^^1 60 JE-^l^l 30 ?iS(S5l«11ola)l- ^^I^H. ¥^1 35 /a 21 ^^zV^fl 
#(550a )-ir SS^l ?-^(G)) 



(9) Sl-21 (8)i^i ^4^^^1]#(550a )* ^^^t!: 7l^(530)2l 85 ^an * 2l ^^1 (551a)ol 5LS. "K-^^al 

#(551)* "J^^ ^1?1, ^^^.^s. 500 mj/cirf S. ^J-^Al^Jcf, 535] (H)) oj^j^ dMTG 

sfl<^l*H, ^•1J-*1-JI, a sfl^a- ^j7<a- ^^^o.^ 3000 mj/cnf 5. ^j-t a]^, iqq ^c>\]a^ j a]:?)-, ah.,*] 

0 ii^i 1 ^1^. ^ ^ 150 £oIl>>.i 3 ^ms] 7l-^^^5l(aiEH))ola)i. ^o_s.^^ s£ 0)1 >^Vtg-§i.- 

^l^^j'aH7l- ^c]^ 85 fi) 7ll^(MH<HS-^^-i- 7ll^)(48)» 7Hfe 35 Affli 21 f^L^^^l ^^'Sf' (2*^2:) 
(550)* %^*V^i:l-.(£ 5421 ^^(D) a. wM'HtS. Slfe 7l|^(548)ife ^'^£##(£Al*fxl ^^)^ 



(10) 71)^(48)71- ^A^^ 7)^(530)* Hf->i.Hl 19 ^^^]^, f^?l-=^^ll^#(550)2l S.^^] ^^i}^ <>\]^X\ 
^^]'Q^}*-%rn m^^S.^. «(I^#^>^^]^^#(550)21 a^*aS]-*)-j7,(£ 540^ f-^(j)),a^^Jl-g-?ij(A] 

H, 2:^^^2l(a^?iol 6 /an)*!: 71:^2) fi^ofl 3^5)-cl-g-^D)l(ol£ai ;(flf-)* ^o^t^s.-^), *^>^^l;g 0^^(550) 
21 ^ hM<H*-§- 711^(548)21 vfl^^ofl ^nI)«I|(£Al§]-^l fev^)^ -1.^4. 

(11) <^leH £Al^V2;^^o^ S-g-^-g-*^ f^ofl ^^aIj:!. £31-^ ^^ofl =^ 0.6 ~ 1.2;™2l ^^Sfl^f 
£^^(552)» ^^m'^^.iS. 54 2] (K)) 

EDTA 0.08 mol/1 
-fr-ti-S^ 0.03 mol/1 
HCHO 0.05 mol/l 



NaOH 0.05 mol/1 

a ,a ' -v]3]i]^ 80 mg/1 

PEG 0.10 g/1 

[-^■^sll E^ 
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^^-^1 65 £.5] °fl*£<^lx-] 20^ 

(12) Si-fi] (ll)°11^i ^^^^1 -^-^Sil^i^^CSSZ) ^li. Aj^Elui BB]-ol^f.* 1-^/,], 4^31- mt} 
3., 100 rnJ/cnf ^ 0.8 % It-itM-Sf-^S ^'S-^lsl^H, =^1 15 m ^ t^efl ^1^^(554)* 'i^l*]-^cf.(£ 

54 ^ (L) 

(13) <^1<^^-] sfl^liH wl^^j-?-^^ ol§].o^ ^>>l5H. -^^1 15 /an ^«11^£^b]-(556)^ ^ 

-a- 2.24 mol/I 
■fr-il:^ 0.26 mol/1 

%^7M (c^sai^^lsfflA). ?13^€H HL) 
19.5ml/l 

€^ "SS 1 A/dm" 

^1^>65^ 

^S. '^^M 22± 2 E 

(14) E^sfl^l^S (554)1- 5 % KOHS. 4^^^^^ a E^5fl;^liiE *fs] ^^sfls^pvo. o.^v4 3fAV5^-.;,o] 

i^l^^elefoi ^Sfl xfl7-l -^^iSllE^EVsl- ^«fl-^E^^^.2.S. € t^I 18//mS] E*llall^(558) 5 4°) 

"^H * (560) -i: §1-^4. (-£ 55^ (N)) 

(15) (6)4 ^^B]l- Cu -Ni -P S € ^^#(562)1- ^^^sj-il, 2£ a K^^] Sn 'a^l«}S4.(E 55 

(0)) £^ E^^^o) o}^ 01) (7fl2^^Ml2f -fr7lAV«) S^^^- '^Ajsi-o^s 

(16) (7)~(15)^ £^l«)l'a(658) ^ ^H^* (660) (£^13^5.)* ^^^*H, 4 
# «ll>Si7l^-g- 'L>€-cf.(E 55 S\ (P)) Sn ^1^^ a]^b-M ^^t]-. 



(17) DMDG i 60 f^^ % 5] 35ll*tl-^^ i^^l^^^l (Mi °11^^l7l 50 % 1- o\ELm 

^ ^^t^J-^"^^ .2. elan] 4000)* 46.67 g, -i-sUl?! 80 % ^ ulisHfeA^^l^^l^^l 

(■n-Sl-i islaHiooi) IS.Og, °1nm-#^S^;t1l (aIs^S).^^ 2E4MZ -CN)1.6g, ^^KH 

ISin'^ (q^Sft)- ^-ll^, R604) 3g, q-7K3l £i:.pl-(5liolA)- Sl-61-;^flf-, DPE6A) 1.5g, ^-iV^lii^fl (-tl^S 
4 S -65) 0.71g<: ^*^^JL, S: ^] ^^^c^] ^7))a1 xfl^A-j H]!ss|]ir(^V£^Sl-«|- ^]]^)% 2g, ^f^^^l-;,^!^^^ 

4^)4: 0.2 g 7)-*H. ^^'i^l 25 E'HlAi, 2.0 Pa • s S^J^V ^D^efl^l^iE s^^l-^ 



(18) ^^S] {l6)o\]^] 4#aflAi7]^Sl o^^o\] #Dl5)lxliE 2A^1-* 20 /an ^ ^^S. £S*fS4. 

^^'^l 70 E°ilAi 20 &<1. 70 E°1lAi 30 ^?>2l ?lS^i5l# tb^, mn^(^}^3. m)^] n.^^ 5 mm 
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^m^]^ 3i||€* lOOOmJ/cnf S] 7.}^^^] dMTG ^^^^^ §f^cf. 

3E 'a-}*] 80 5.^^^ 1 100 S^A^ 1 A]^, 120 £oflA^ 1 150 ^i^i 3 3i:^^S. 7\ 

'^'gsllH ^^(Hl-olol^orl. ZL igH ^^1- 5Lt|-)* 7fl^(571)S. tb(7ll^ 200 /an ) ^cjefl^l^Ef^ 
(^^ 20 AM ) (570)* 56S1 (Q)) 



(19) cl-^^S. #Dli!fl;^l:tH^(570)fi] 7fl^^(571)^] ^^j-^flf' Sn/Pb = 4:6 ^ '§^(575)* n}i3°JiflS 
18 m ^ ^^S. ^^jSl-^cl..(£ 56fi1 (R)) 

tF^, 42<^1-S°1S ^Ajsi- 1-7)^V^(576A)^ £Al5H ol^s}. xj^s AA^\^^A. 7fl^^(571) vfli 

II ■i-7l^oi-?!(576A)^: ^1^1- Aj\AA^ ^J-Efl°11^i, el^S^H ^ l-7l^>^(576 

A)* 'g'^(575)^S ^^^Al^J^s^l. l-7l^Aj-o^ ^#^* 7H^ Bll?l;.l7l^(510)<^l °J-#<^?lc}.(£ 57) 

(^1 1 

71^.^0.^^ 7fl 5 ^Ajo^lSf 7)]^H. vflCl ^^^^ -MAjSVcf. 

(1)~(18) ^1 5 ^Alojjsj. ^^s] ^j7, 7fl^(571)l- 7\A^ #cl 511 ;^liE (571)1- ^Ajs].cgt:j. ggo^ 

(Q)) 



(19) 4*^S *cliJ||^liH^i 7ll^-^l- 7]:^* "gSl-^^ 30g/l, *Ktl<!+4Hf- 10 g/1, ^"S-iV^Sf- 10 

g/lS. S pH = 5 ^ -^-^^ll q^£^°-^<i 20 S-^V ^^Al^, 7ll^^ofl 5 ^ s] M^:£^f^(572)* '^^^Sj-^cf 
a a 71^(530)* Ajoj^^^^v^ 2g/l. 75g/l. ^-a-tlrM-Hl- 50g/l. ^HV^l-ttM-Mf- lOg/1 5. ^ 

S^^Jjoil A^'S*) 93 £^ S?io1lA-1 23 a^V ^2iAl5!^. u|^£^f'(572) 0.03 ^£^^^(574)* 

^^.(£ 58fil ^'§(R)) 



(20) cf-i-^S. #Dl ell ^I>:E "1(570) SI 7fl^^(571)S] ^^^i-^D^^^a^, Sn/Pb = 4:6 ^ 'g^'-(575)-i- °|-i£i<ilil]*} 
^ ^"^S. -^^^Alg4, 

42<^l-S.olS. l-7l^v?1 (576A)» SaI^J-a] o>x^t!: ^ ^fl-§-§- ^1^5. ^lA]A|^t:f. 7l]^^(571) 

vfli £SAl^ a l-7]>5j-^(576A)* AA^^ bI1 ?1 ^1 7] ^^o)l ^^a]^ '^kn<^^ 200 £S. 

<^ ^J^Al?j 0.^*1 l-7l%Aj.o^ ^^^^ 3fl?l^l7l*(510)* ^>1-Sicf.(£ 59) 

(^1 2 

71^21 o.s.^ 5 ^aAjo^lsl- ^;.ln>, z]- 711^^(571)3] ^^ofl 4 7llfil ^-'A^. 
(l)~(17)4^1fe ^1 5 ^Ajoils^ ^^§1 7^1:1.. 



(28) $i2] (16)°1lAi °]rl:cH^ cf#Hfl^7]^(10)S] ^j^-gojl ^Vyio^ ^dsflAl^^E SAji-(70)-i: 20 
§]-^4.(£. 62^ (A)) <5l<H^i, ^^-5^1 70 £<HlAi 20 ^Xk. ^d'^l 70 i^A^ 30 ^^:S) :?ia^^eH- tt^, ^^sl]li( 
4i33fl€)<^l :iel?l ^^ll S mm S] i£p)-ia^f-(£,goll^ ^0]^] ^3)-Al7^ BflEi-l- 7fl^l§>ji, 500 mj/cnf 

Si AfSjAi^] ic#Al^, 7H^^S1 ^^IcH] ^^H.(57j(j^^ ^^^1ef^i:f,(£ 6221 (B)) ^ ^ 7l]^^l- ^Aj*f7l ^ 
?!: €^3llli(4^33fl^)ol :zsl^ ^7)1 5 mm ^ SS^ria^f- (£Al §M .^M^)^ ^A^A=^ AA^\^, 1000 mj 
/cDf Si AfSlAlofl ic#Al5^, DMTG «4^A-lell- §l-5it^. i£ ^^-i^l 80 S^a^ 1 aR>, a^^] ioq 5L°11a-1 i A^k, ^^^1 120 

1 Al^>, A^^] SoflA^ 3 Al^Vfil 2:^0.^ 7><g^-lel§>J7_ ^<>g2|lc H. H (h].o] ^ J!]- ZL ^S. 5.^-)^ 

7ll^(571)S.S>i(7ll^^;g 150/an),2!>g lO/an, S"! 10 21 ^^-^ (57 lb)» 711^^(571)21 cflzl-^-a- 
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±^ 4 ^^1*!: 20 im ) (70)* 62^ (C)) 



(19) cl-^^S.. #tl2fl^liiEPi-(570)5l 7ll^^(571)°11 ^^:^W^S.^t Sn/Pb = 4:6 3] ^§^(575)^ ^}^3.^d^ 
S. 18 jm Si ^4S. %^j§l-^i^.(£ 63 ^ (D)) 

t}-^, A2o}^o]^ ^^^^ 1-71^1-^ (576D)(£ 71(D)%1-2)1- S-aofl Ea]§H <5>q*V A^l^-g- ^In^ ^1^1a1?J4. #ej 

iil- 7)1^-^(571) ^^1. a 1-7)4>^(576D)* ^l^ls)-^ Xla* n^]^]7]^ ^^^A]^ AJ-E)]011A^_ el 

HS.*H ^^Al^J 0.^*^1, ■i-7l^fi1 ^#^^r 3^?l^l7l:&(510)o] "J-lr'H^cf. (£ 6351 (E)) 

(^1 3 m Bfl) 

7l^2j o.s.^ 2 ^^^sq- ^^l^J:. £ 64 <^A^ £Al«}- hVS)- ^o] 7fl^-?-(571)Mli ^^f'* ^Al§}^x:f. ^^#0.3. 
^ife ^11 1 mm ^"^l M^#(572), ^£^#(574)1- ^^a)^4. 

(^11 4 ^^Bjl) 

7l^2| o.s.^ ^fl 1 €^s11^ ^^1-?!:. 7ll^^ ifl<Hl ^Al§V^4. (1)^(18) 4^)^ ^1 1 

(19) *t-l5^1^]iS^^(570)°i) 711^-^(571)* ^^«]: 71^(530)^1 tfl^H. 7)1^-^(571)31 £^1«11a1 (658) ^ 
«H<H*(660) m. ^i^^W^{67Z)-i: d^m^^ 4 m 6531 ^^(A)) 

(20) 7)1^^(571)31 'y:f-f]^#(672) ^^(BAg-8) 75C * 0.1 g * ^^^l^i -g-«fi£lSi* «l] (£ 6531 ^^(B)), 

l-7l>S-^(576A)* *^ 0.5.^, 54)71:^171^* ■afei:l-.(£ 6531 ^^(C)) 

{4 5 ^^sfl) 

71^^6.3.^ 5 ^AldjjiZf ^^)DV^ ^jaj-^fl^o)]^ ^^-a^VS-A-l A>.§-*l.:i7,tE <S7]-±Aj=^xlSA-l, :f 5lolD)==^xl 
(l)--(18)4^)-i^ ^il 1 '€^31)21- ^^ie] 7^4. 

(19) ^^^4^ ^7fiA^^x]^ ^1 5}^ xfl^ej-^cf. ^#°jxl-o] 1 0.6 ^an ^ t ^^o>o.S 

■i-'a^l-l- 1 /an 31- 0.6 /an 31 ^*3:1 31 Hl*s. Hll^§H^i 'i7l-diAj^x]S.Ai l-elit)) bo) 
i^lH f'^HlAi -g-^§H aiV^M, f-^* 85 % S. ^1^ 50 /an, 10 /an 31 El-t^(675)* ^^j^l-^cf. 

(20) £^1-^(675)* 7)1^^(571) ^ofl -a-^JtV ^(£ 6631 (A)), 'g'i^l 200 £S 7)^* 7l-t*>ul q-'^i, 
a^iS. l-7l^^(576A)* *3l ^d-ai-Al^J s(l?lxl7l** '^fe4.(£ 66 31 (B)) 

^^1 6 ^^^] 

7]^^^S.^ 4 3 ^sjei)54 7^x1 dV, ^^^ofli. Cu -Sn x]^ aV-§-oi) o;|5)| Snf^* ^^i^]^^. 2i ^11 # i ^ ^7] 
(1) ~ (16)4^1 1 1 ^^3)]3l- ^xl-sl 

(17) #nl5llx]>:E^fil ^0)1 £*11S1S.31 s^f^ ^1- ^1^^ fi^^ 0.3/an 31 ^a^*^ ^Aj^l^cl-. 
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(18) tt^, DMDG i -§-§M 60 % aellttl-g^-^ -^I^a]^;^) (q^ ^^4)^ ^il^^l?] 50 % # ^HlS)- 
?!■ ^p^t^^^^sl ^el JID^ 4000)* 46,67 g, °)11<^11?I]^<H1 -§-511^1^ 80 % S] Hli!i3Ell^A^ 

^1 ^flf-, isl^S 1001) 15.0g. -^li^lcft >SSl-;()1(Ala^s1-Aj 2E4MZ -CN) 1.6g, ^^^ii^H^l 47l- 

(u|*s1-«}- ;^)#, R6Q4) 3g. c1-7l-o>3.1S.i^n1 (aoflolAl- ^S)- DPE6A) 1.5g. ^-iVTiliiS;^! ( 
^^3.^} 4^, S -65) 0.71g ^ *^5>JL, a o] :f 7llAl;iflSA-1 ;Hlf-)* 2g. ^f^^^^l 

Ti]^i^n9r{^^S.±^n 0.2 g 7l-*H. ^-i*! 25 S^A-I. 2.0 Pa • s S. 2: 



a. ^S^'S^rBf ^£;^(£S^7l. DVL -B^).^S. eOrpmSl ^-f^ SB] No.4. 6 rpm 5] ;^^oil^s.Ei No.3 ^ 



(19) (l7)^lAi "ilrcH^ 4#Hfl^7)^sl <>}^o\] Aj-7l£| ^cieflxl^E sa^1-(70)# 20 2] ^^IS ff-Sef^ 
4.(£ 67^ (A)) <^l^Ai, 70 tcHl^i 20 S-^V ^^^1 70 ti^i 30 ^^Vs] ^as^^el* tb^, mn^{^}^3. 
B)l^)ol ^B]^ -,^1 5 mm S£p>ia.lfl-(EAlsH ^^^)^ "J2]-Al^ 511^^ 4m^, 1000 mj/crf 2] 
i^#Al^, DMTG aelJi IE -a^l 80 ^^ll^i 1 a1^>, a^^] jqo E°11a-1 1 xj^v a^^] ^20 S^a-i 

1 Al^V, -^^1 150 £iA-1 3 A]7^2] 2:?i^S. 7>^^^e|*U, '^■glEflH ^^(hH<H*2)- Zl ^S. ^^-t it)* 7fl^( 

571)S.«Vfe(7l]^2]^ 200/an) #cle11^lA:E*.(=^l 20 ;ifln ) (70)* ^Aj«l-^4.(£ 673] ^-^(C)) 



(20) 7ll^-^(571)Sl 2]^ 50 /an Si (630)* Aj-g-S^-o^ 50^^ ^o] 15 fm S\ 5.^^(571b)» 2 7)1 
^^jAl^i:f.(£67 ^;^(C)) 

(21) ^7loj;^i.si- ^^jihA^^xisAi °J1-Si4. -¥-7l<a^V'a ^el7>» 1 ^(111 ^ t^A^'^^S. 
■^7l<a^}-i- q^t^^flofl ^lajAjj^ ^7l<a;^]-s] M^f-^s. 3^*1-^4. Mts^tv ^7l<ax>i- ^^gs}- 

(20) 5L^^S. >a-7l5l ^3i-7ll(75D)» 711^-^(571) M1<^1 ^^gt!-cl..(£ 68 ^ (D)) ^I^HaI 7l-^«l: ^, -?]■ 
^ «-7l^^(576D)* *^A-1, ^<<;l 200 SiA-] ^g^Aljsl, ^^a1^ sl)7l;^l7l^* i?]:€-cl-.(£ 68 ^ (E)) 

(^fl 7 ^^311) 

7l^2j^Sfe ^fl 1 ^n^s^ ^;^ltV, £ 69(A)'H1 SAltt M}s\- ^ol, M^£^(572)* ^Als^ji, 

^ *W ^^^4. ■i-7l>a-^(576A)^S.Ai, vfl-^l- HtS. lEf^^il ^S^i sl*H ^* H^* ^* Al-§-t:>cl-. 

(^11 8 ^^Bil) 

7l.a.ai 0.5.^ ;(ll 1 £ 71(E)ol| SaI^v v}si^ ^o], ■i-7l^v^ (576E).^s.a-1, iflw-f. ^le^-si (77) 0.5. 

°J:l-il. a#* H^, AS. tV ^* Aj-i-tVcl-. 

(^1 9 ^^^1) 

£ 72 ^ £ 73 * 4 9 n^w^'^ m ^^^m. 



^] 4 9 «*j3lHlAi^ 5L 71(F)°11 ^ A-1^^ 5LAl§l-i^ 1-71 a^v^ (576F)1- Af-g-eVc}. o^7lA-l l-7l a^V^ (576F) 
^ A-l-goil 5 7)lo^ 1-71 (576b) 7]- 'L>l-<^^ SZ^l-. ^Al, £ 72(A)oll £a1*> 21)71x171:3-3] #c1 5)1^]^^ (571)0)1 7ll^^ 
(571)» 711^^(571) ifl-^l £^1 31 S. (658)5. ^^t}^ i^^(571b)» -^^^.(5. 72(B)) 4*^5.. 
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^ 7fl^^(571) i|i -g-^S. € ^^f^(73)^ ^^^ISJ-JT 72(C)). a :i ^#*(73) m -f ^S. € ^ 
*h^ll#(575)# ^^ltl:t:l-.(£ 72(D)) "H^^S. l-7]^v^ (576F)* a 7)1^^(571) vflo)] ^-g-Al^Jcf. 



<»1 ^1 9 ^^sfl-^l^ife 71)^:^(571) s&^J: <i]-q2l- iL^-?-(571b)* 7H;^llSH £^5^^(658)4 ^7]^^* §]-7] nfl^o)) 
(^1 lO^^Bil) 

7]^^ 5 ^^isflS]- ^x]vy_ ^^%-o^ Sn/Sb 1- 

(«lai) 

•^i^i- ^1 5 ^^li ~ 8 ^^]m v]sL<^s.^ 43:^ m^. ^^^m -a^^i^i ^^ 

(Alsl^^ ^^l-S] -B-^), ;5i^S) S-a, ^vtgoJI cfl^ hIhs} £ 74 <^ i^l^V^. 

7)1 5 -a^l^ ~ 8 -a^li^Hfe, 20kg/ciif ^]^^]^, ^^ ^]^<^'>-'\^ ^^s] l:^^ §io.D^, Alsi^g 

'^l^t ^iHAj-o)^ 3i;a«H'H£ 1000 ^}<=']mi: "i^^ ^^S] S-i, 3|-ai]£ Jio^^l^^l ^5^:4. 

^1 6 ^^]^S] £ 75 » €'^13:4. 



"1 i:+#5 ?1SH1|^^ (10) i^it 20^71^(30)21 oiTgo]] 1lH<ati)lAj*(8ou,80D)°l "J-i-olxi a 

'aaD^d#(80U,80D)^ «H^t(46)<^l ^d^lt (50)4, ^o^t^ 4'^1<>1«- (66)^1 ^^jf) ^^^f'^V 

^^1^^*(60)4, ^i-f^#7j:^;^l^^^(60) ^oHl #4Efl4i:E-*(70)^s. ^>^^?14. #e1 efl4ri:S(70)Sl 7fl 

^^(71)* 7ll7flsH wl-'^l<Hl-'H]^IC^(£Al§l.;^l 6.^4 ^^-§-4 ^'g'SS(4^^^^1:^l-) (76)71- ^ 

*l-#sl HH<H*(66)°flfe£EmH(£Al5H ^^)s.4 ;a#-€-sl £?i^^^^(4^^^^^1-)(78)ol ^^s] 



^•il 6 ^^lii $1<HA1_ :i wjH<aBll^f'(80U.80D)* i^*(36)'ar ao^ 7) (30) ^ ( 

50)i-^**l-£-^ ^^^sl^H 5icl-. -^1 ^f-*(36)'^lfe^^lf'^^fl(54)7]-f^?lslji, 7ll^^<H]^ ?ltH£^(58)'>l Hfl^ 
5l<HSi4.4«-7WS.,«l-##?}:^^l^^t(50)i i^t(46)«H)fe =r^lf^^^ll (54)7]- ^^£\JL, 7ll^^i^ 

iH£^(58)<^l wF^sl^HSZ^. 



711 6 ^^lii^-1^ 2^1 7] ^(30) ^ *}##^>^^1^^^#(50)* ^l-e>£^ Hi ellol^ls 4*^* €^4^, 
^^*(36)4 ^^j«fJl, i^t(36)5l 4S 4i 4°1'H*(66)* ^^^§}J1 -^l ^^o\] i^t(36)4 Hf^H* 
(66)^1 ^i-a ^^^S ¥<>147l] «l)^7j<^l7f ^^slJi, Aij^o^ ^^^£1- ^ 514. £ i:^t(36)4, 2lJf ;g 
^1^4 (^^^^(76), £^d^^^d#^(78))oll ^d^Sl^r 4^1^*(66)^1 ^1 ^^^4^ 517] ^^o\] ^^^aI^x^o] s^ol 
44, a^] g ^AHjoijx-l^ i = ^(36)oi] f^^s], f^^7l](54)l- <aDl-4c^ ^a^y^Tfl ■& ^, f^^;^]l(54)l- 44 
§1-^ ?lwl£^(£^ll#)(58)* ^m^. o] 4'^l'>lt(66)4 '?1:1:'^4 %l7l «ll^oil. i^t(36) 
ftH, 01 i^t(36)4 4<^1°1t(66)3l-Sl ^#-^ol 
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4 6 ^^li^ cf^^^EBl)<a^o)lA-lfe. ^^^(36)4 hHo:|*(46)4°11 ^^A^ f^^^^l (54)7^ ^:^S\ 

^] (54)1- ^Alo)| <^v}t}c^ ^mn] t}7] Hfl^ofl. <g7l-S ^^^t ^ $;laL, a iflSf HM<Ht 

>^11(54)* ^4*H 1^*1-711 ^, f'^!^ll(54)» al^el-^ (58)* ^m^}JL, o] ^)oi] ^^-^ aj-o] 

66)^ ^^^^S^^jo] 5^<HM-cf. 



§1-^21 HHlo1*(66)^l S^d^j ^4^^(78)* ^^Al7l7l 4H«B^i. Sn/Sb. Sn/Ag. Sn/Ag/Cu ^S] 'g'^#(77)<>l -M^l 



ojeitV ^ «Vt^^ SSIlf^* ^^^Itt 7l^^V6,l 4Dla.HS)- ^7laj ^^^^ ^S}.7l t^d^^^^^^o] Jl^jE) si)7lxl7] 

(57) ^ '^i^ 
1. 



71*011 71*451 ^71^1 ^el-71 ^Itl: £^A^^#** Jl^^^lTilSlfe sH?]^]7]*i ^o]^,l 

^7] 7l*^o)l £^>y^^** ol'aAlfljl ^S.7} n^S\3., 

SflHfe o.7]^^|^^* 314^21. f-^, ^71 -H-7l=^^l^^f'0]l^ ;j^7l JlflH# ^^^^S. t^^l^l^ 7ll^7> 
^A^SlcH 9X3.. 

-^7] 7l|^S.-?-El iitSl^ BflHollfe, -^7] E^i>a^^*ol £^l>a^«l-;(|ll- 7ll7)l§M JL^Elo] ^^^S. 
3||?l^l7l*. 



7l*i Cl-^ 7l*42l :?i7l^ #1§}71 ^1 i^i^^^^** jI^^lTilSlfe S|| ?1 ^1 7l *<Hl 

^^7] 7l* E^A^;§^** al^Al7l7l fltt 3^H7l- Slol, £^Aj a7^jAl?l7l ^ *V ^^7] 

7ll^7>^^^£]ol 51J7, 
*>fe 3il?l^l7l*. 



^1 1 ®^ a^2*c^^l Si<HAi: 

^1-71 71*^1 E^l#4 #^V4^^1^-a#0l HJ: ^sl- ^ol£ ^^711 ol>^V 7H^ 'aH<a7l*^ ^^'^S 

^3ll7lxl7l*. 



^1 1 «J- ^fl^l ^1 3 *J- 7]^S] o]hi ^ ^o]M- 

^7] 3)^^, 7"^^^$] ^^2] 1.02 ~ 100 «)) 91 ^^^S 3^?l^l7l^. 

f^^V4^^1^4<a#<>l S3: o]Aj- 7].;;^]- «jH.<a7l^cHi, 1:]-= 7)^3)- ;^7l^ ^^^^ #] 

^1-71 ^i^<^7]m 7H> Bftf^Sl ^«o)l, ^j-7l Jl^iel-7) ^ t.^ SfiH?} ^^^S]j7, 

^1-71 BflHfe, Hfojo^t^ 7fl^ll3H ^#21 E^11#<^11 ^^^^3). ^7(1. >y-7l sflHofl ^^7] t^^^^^^o] zj-;^]!- 
7ll7ll*H ol^jS^ol ^^o,s_ t}^ nf]^]7]^. 

7l^Sl oj:^©)! :E^f'J!|- f'^^^^l^oif'^l 5l± ^21- eV7ll '^l^ 7^1^ ^H<a 

7l^i, 7l:a-2|. ^7l2j ^§1-71 Jl^A]^ Slfe 4f]7.]7]S&6]] ^^A^^ 

^7] ^iS.<^7]^S\, 7M £^#Sl >^7l Jl^Sl-71 ^ t> ^B.7} ^^^JL, 

^7] HH<H*"i- 7^^"^ ^7] s<H7l*sl s^f'^ ^^^4 ^n. ^7i 3ilH<H]^ £?!^^#«<^1 s^^^^i- 

7'H4^\<^ jL^s\^ 9X^ 5i* si-^ ifl?i^i7ija-. 

^Hltt ^A^Slol 5)^ a<H7]:^Sl <a:^ofl, S^lf^j). #tV^;^l ^ol^o] 2}^^ 2jcH£ 

®!-7ll <^l>a- 7Hfe 'aH'a7]:^i. 7]:&4fil ^71^ ^^1- ^t}7] £^^^^^€-^1 Sll5'l^l7l^ofl 

7^4^}c^ Jl^S]<H Si^ s]-^ sfl ^1 7] ^g-. 

^i^t 8. 

^11 5 %!- ^fl^l ^11 7 7lx)isi o]- Si<H^i: 

^•11 5 «J- ^^1 ^11 8 %!- 7]^^^o]i^^ SJ-ofl olo^A-l; 

^^«J- 10. 
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^^1-71 4^^. 2^<H£ ^7ll# ol^ofl ^^1^ wH-Ht^ 7M^}^ 91^ ^4 

11. 

>H1 5 «J- tfl;^l 10 «J- 7]4S] <Hi^ t> $i<HAi; 

^J^*o^ 12. 

^fl 11 Xi'^l^i: 

^1-71 J^Hfil 3)^^, >S-7l 7)1^^31 1.02 ~ lOQHll 91 ^1- Sffe 4fW^. 

13. 

^fl 1 vD^l ^1 12 %V 7]7.-^5] Oli^ *V «J-o|l olo^A-]; 

4^7) t^d^^^^^^-a: 7]-f ^^2^ ^^l-o) Jl^^j^S. £)o] o|:a, ^V7) Ji:^j^7l- al^^S]o] S.;^) 

§fe 2ll?l;^l7l^. 

14. 

^ 1 «<!- vfl^l 13 *J- 7l;<llsl <Hiz t-V 

^7] ^^^^^^^4^ -a-X] 180 ~ 280 £tl ^^l^S. s||7'l^]7l^. 

^J^^ 15. 

4 1 ^^1 14 11- 7l/i]sl <Hii ^ Si<=>1^i; 

>a-7l s^^^^^Mlfe ^. ?>E1€-, ^, ^, ^o] t^f^^ oj^^s. ^^sl<H 5lfe ^* 
16. 

1 vfl;.] All 15 7]4S] 1^ %Voii oio^A^. 
^^-71 ^^d^^^^^4^ Sn/Pb. Sn/Sb, Sn/Ag. Sn/Sb/Pb^l ^^^1 ^jJ* 4^1^S 2ll?l^l7l^. 
17. 

D||7l^l7l^<Hl al^S|ol 4^ ^SV7] £^^J^#^ofl ojlc^Al, 

^V7l ^^^^ 71 ^^^V^ ^^^iq- ^^Sl Jl^j s\<^ 5io.B^_ £^ ^Al_ <il.o5_ <a:f-Dl^ 91^ 

^011 A-1 #51- ^jo^i *V^^ oiAj-sl ^#6.^ 51^ ;5J^ §1-^ £^51^^^^^. 
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^J^lj- 18. 
^J^^J- 19, 

4 19 XlH^i; 

-^1-7] ^7l 3)1^1. O.^ 71)^-^71- ■fr7l^;^]^i^#0.S. 3)42] Jl, ^7] 7ll^:?-S^El 

^H<H1 ^71 t^^^^^e-l S^^^Sl-;^!]!- 7^^^ ^^s\o] oj,^ ^^±S. Sf^ 34l7l;^)7m. 
^^^«^21. 

^V7l 31 7H^^S1 1,02 ~ 100 Bfl ?l:5l* el-fe ii1|?l;^l7l^. 

^1 19 ^ Ml^l 4 21 7l^llfil ci^H ^ «J-i Sl'H'^-l; 

^1-71 7l^<il S^l^sf ^^V^^l^^*"! HJ: ^S* ^<HE tV7ll <il^v 7Hfe 'aH<a7l^o] ^i-i: ^^^S. *1- 

^ 3fl7l^l7l:&. 

^^^*j-23. 

£•^1*4 #LVT^^l^<a#<^l ilJl ^Sl- ^"HS tb7ll o]^ 7Hfe 'aH"a7laa-oll_ t).^ 7l:a-3!)- :?i7l:^ ^^.f- ^ 

51-71 ^«!- S^^^^^a^ Ja^^l^ Slfe Sll?l^l7]^6ll sioiA-i, 

^j-71 71^^31 ^^^fi} ^Aj-s] J7^:^S. El<H Xi^L ^ £^ °J:^Pl^ ^l^^-i^i 

§e^- ^jo^i tbf'^ -^l^a-sl 

>a-7l 'iS<a7mSl 7>^j- HV^f'^ ^-^--i. ^^-71 £^>a^^^* ul5§Al?l7l ^ «V S|lS7l- %Aj£l:iL. 

*H 3L^S\o] 7^4- S-^S «te I*l|?l^l7l:g-. 
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^1-71 £^^^^#^-8: 71^^^1-Sl ^#^4 :&^Vo| «^ £l<:,^ o|j7, :^ £^ ^a^^ 6>^_ "k^^i^l^ 

^Hitv ii^^oi ^^Ei<H £]fe sol7i^si -y:^.^. E^lf'si- f-^d-^^l^^f"^! mls. ^a* ^<^£ 

^1-71 H^H^7l^2^, 7H^ 4^*3] £^11#fi] ^-fr ^^<^). ^V7l £^^^^4^?!* iL^Al7]7l 4^.7} ^a^E]J1, 

» 7fl7fl5H 31^£1<H Slfe ^^'^5. el-fe 2|l?]^l7l^. 

''•ll 23 ^^1 ^11 25 «c!- 7l^l]2l o^i^ «^o)l o|o1x^. 

^>7l sflHfe. *^7ll ol^>o| 40)01 7Mi\^ ^^f'-Hl Xlfe ^* ^^I^S. ifl?]^l7)^. 

^1 23 «j- i^^l 26 «c!- 7l;<l]s] c^i^ SI'H'^; 

^V7l sil^^ ^ HMolt* 7l];«l]*H ^fl#S] £^#<^ safe ^^^S *l-fe 4^]^]7]s& 

^1 23 «J- m^l 27 «cJ-2l <Hi^ Sl-H'^i: 

sflHfe. ^o)£ :^7ll# ojAj-o.^. .g^l^ HHolt^ 7ll^ll§H ^^S] =g^*l-Jl SZfe t}^ 

4 23 ^ ifl^l 28 «J- 7l^llfi) c^i^ 
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^1 28*J-i Si<H^i; 

^71 SflHS] 31^^. ^71 7l)^-?-S] 1.02 - 100 all ^1^^ ^^1^5. 3fl7]^l7]^. 

^1 23 %^ m^l ^1 30 71^1]^ oji^ «!: «j-o)l oiojA^. 

^7l S^^j^^^-g:. 'Jl^^^l Sl-fe 3(|7l;^]7l:^. 

^1 19 *J- ifl^l ^1 31 «j- <i1i^ «V sj-ofl o;iolAi; 

S^l^a^^^l^. -i-^^l '^''^l 180 ~ 280 £tl ^^1^5. s^H^l^l?)^. 

^11 19 «ol- Ml^) 4 32 «j- 71^11^1 f} %H1 

^71 t^J^Jlg^;^!^ ^M, ^, 0>E1$. ^, ^, ^O) ^o]S. oj^^VO.^ o^^ Sl-^ 

^1 19 «J- Ifl^l 33 7l7l)fi] Ojl^ «]. *J.0fl $j6lAi; 

^V7l Sn/Pb, Sn/Sb, Sn/Ag, Sn/Sb/Pb ^ 5J* ^^I^S. t>fe 

^^^*J-35. 

iql?)^l7l^0ll i^j5]ol 4^ 7]^^ ^7]^^ ^^^-i: ^sV7) SL^iA^^j^^o]) o|olA-], 

7lf-^^VS^ ^J^^Sf ^^Vo^ JL^^JfS 5)cH SiJL, ^7] 7]^^S\ ^^^o)] cf^ ^^o^ ^^^t\- 

^^^«J-36. 

'^l 35 ^0)1 Sl^lAi; 

%^^U-37. 
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4 38 ®c^i Sl<H^i: 

^V7l 3}|HS1 ^l;^.^ 7l)^-¥-Sl 1.02 ~ 100 «fl ^^i^S. §1-^ 5^?l>^l7lJft. 

n 37 1,^ ^^1 ^11 39 7l^fls1 c^lH t.^ 1>H) XI 

7ltVol S^l^Jlf #^V^^l^d°i#0l Hi ^%-^ ^3x% ^o]S. t!-7H o)^V 7Hfe 'aS'a7l^tl 

Sfl7l^l7)^, 

liJ: ^a^5L ^^7]] oj^l- 7Hfe '^^'^71^011. uf^ 7l:@:4 :5i7l^ #1 

a^d^J^d^^-S: 7l^^^fil ^^-^S}- ^>S-5l S]o] J^jt. >^T-71 71^^851 ^^-f 0)1 41- ^€-31 ^l^iLCf 

tSJ^n^^d 51:51. 

^7] SflHfe Aj-71 ^^^^ 7ll^fl«H Mlf^Sl S^flf^ol] ^^^^Sf Aj.71 sl]co)l £^>3;a^?l''l S^i^^^^^l* 7ll 

^flsH s^sl^l SI^ ^1- ^^i^S §l-fe 2l)7l;^l7m. 

s.^l#^l ^^slfe a'H7l^sl «a=^oi] Esflf^oii. f.^v^^i;g<gf.oi jaj: ^^.^ ai^HE ^>7ii o].^ 7^^ 

^71*0)1. 4€- 71^4 ?i7l2l #1*1-71 fl*V jl^Al^q E]^ 5|l7l^l7l^o)] oj^o]^^ 

7l^^>^>o1 ^^^S)- ^^o^ J7>g a-S. £]o1 o^Jl, >^7l 71^^31 ^^^o)] cf^ ^^o^ ^l^iLCf 
£2^* t<a-?-7l-^A^£|a7. 

-^1-71 'aH'^7l:g-o1, 7}^ 41-f^Sl S^llf'Sl o^:?. ^,8: ^^ofl. >a-7l S^^j ^^^^ S^jAl7l7l ^^V 3l|]S.7> ^^jS] 
Jl, 

^1-71 S^Hfe HM<H** 7ll;t1i«H ^7l a^7l*Sl t^lf'ofl f-Tll, ^7l SflHoflfe £:a^j^#^<^l £^^^^^1" 

^1* 7ll7lleH ^-6: ^^^S. Sl-fe 49]7.\7]^, 
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«!-7ll 0l>^ 7Mfe 'aH'a7l:g-i. 4^ 71^2)- ^7l^ ^^1- #1e>7l ^1 1> E^'^J^^^* ul^^lj^ 4f]^]7]%0\] 

^1 41 «j- ^^1 ^1 43 t 7l;tilsl <Hi^ *<H1 Sl«H^i; 

>^7i ^<HE *>7ii oi^^fi^ wH^H^i: 7fl7i)eH £^#<i ;a^*]-aL Sit ^* ^^lAs t}^ 

41 t ^^1 ^11 44 t %H) Sl^Ai; 

>y-7l sflHfe ^ f >S-sl hHoI** 7il^il*H Es]]#o)) s-^j) 4n^]-7]^. 

^11 41 sj- ^1 45 7]m °]i=- «: Sl^^i; 

^7] 4^^, ^<H£ ^7||# ^^]^ hM<H** 7il7i]§M ^^t}jL ^A-i: ^'S^s. *m n 

?l^l7l*. 

^^«J-47. 

^1 41 «j- vfl^l ^1 46 I!- 7]4S\ <Hl^ *V $i<^^i; 

^J-71 Hl-^f^fi] E^**. 2f|Hl- ^^^^S. E#Al7lij 7l|^-?-7l- ^^^^ ^7] ^^j ^ 6.^. S^m^O^ o^^l, 

7l 7l]^^^El E#el-fe allHofl ^7l E^>a=g#?)ol E:a>a^^=^ll- 7^4^o^ jl^El<H ^^I^S. t}^ 4 

71^)71^. 

^^«.)-48. 

^fl 46 «oHl ^o^^i; 

^0^7] xflHSl 2]^^. ^1-71 7ll^Jffi] 215321 1.02 ~ 100 «11 "Jl ^^i^S 5>fe 3))?lxl7lJa-. 
49. 

^1 41 sj- ^^1 ^1 48 «J- 7l7l1s] o^in ^ Xl<HA-l; 
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^T^^J- 50. 

^1 37 «J- tfl^l ^1 49 «J- 7l^llS] .^lii «J-ofl o;[olA-1; 

^^71 -g-^o] ^-s*] 180 - 280 ^91 ^A* ^^^S. m^P]^. 

^1 37 vfl^l ^1 50 *J- 7l^l]Sl o]i^ ^ «J-o)l o;i<>lAi; 

^1 37 ^^1 51 «j- 7l7llfil <Hi: tl- o;iolAi; 

Sn/Pb. Sn/Sb, Sn/Ag, Sn/Sb/Pb^ ^^^1 ^^'^S. ej-fe 3fl?l^l7]^. 

7l^i i-eiloi#2f ^1-71 a'a<Hl. 7!)^1- ^^^§H -^71^x1 x^<gf.4, 

^>aAS*ffe2|l?l;^l7l:& 

54. 

7i^fii a-ai -a^i?! i^fl'?]*^. 

^^1-71 7l:$a^oll sflHSl-, 

^ iflHfi] 2^01], 7l)^# ^^JsH ^^1* •^7l^xl^d"at4, 

c. t}^ ^f]^]7]^. 

55. 

^] 53 %1- afe ^1 54 Si<>|^i; 
^^D-56. 

^1 54*Efe^l 55 *i Sl<H^i: 
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^fl 53 *J- Ml^l ^1 56 *J- 7l7l]ol <*ji^ ^> oxo^A^. 

Ai §5]. ol^s] ^#6.^ £1<H Jilfe ^^^S. t}^ 

^fl 53 D- ifl^l ^fl 56 ^} 7]43]o]^iJ. sj-oi] o;[^A^. 
^1 53 *j- xfl^l ;^(| 58 «J- 7l7llS] *V *J-ofl Si<HAi; 

>S-7l -g-^o] ^M] 180 ~ 280 ^4 ^^^S §fe afl^lx]?]:^. 

^■il 53 sj- vfl^l ^H] 56 *J- 71^113] o^i, «}. sj.<H] ojlojA-l; 
>^l7l:&. 

^1 53 1^ ^^1 ^1 60 «J- 7] <Hix ^ «j-<Hl ^<Ha-]; 

>a-7l Sn/Pb, Sn/Sb. Sn/Ag. Sn/Sb/Pb^l ^^<?1 ^^±S. t}^ sfl?]^)?]^. 

E^IS^S.* -i^lt!- 7]^ ^Hl ^7]^^M^%-i: ^AjS].j7, ^V7l 0-71^x1 ^^f.O)l 7ll^^l- ^7l S^flS^S-S] 

■a-^l- t#Al7j 3I|1 5-1x17)^011 ^OlA-1, 

7i^^o\] ^7] m^]7]^C>] ^^S\^ fi]^7l^Sl ^#-¥-<Hl ^l-ySl-fe 1-7141-^* Mll^«l-4 ^7)1. ^7] ^7]^^^3]- 
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^ tt*V 3ll?lxl7l^oll ^7] 7^^^$] ^^d\] ^^^1- -a^l^Sl- til, S|l?)^l7l^0] ^^^^S]^ 

$]^7]^S] ^^^S. ^<a§te l-7l^v^4 ^^-71 ^^^oll 7l^^^<H afl^^a). til, >a-7l #7]'a-:a4 H^l^lS.* 

^7l^S] ^^^^S 1-71^1-^*, -^1-7] i^^ofl ^^l^^l^oj U|)^*V4 til. -^-71 iLS-^i ;7]^:|\^ol uH^gt^ 

^Hl, ^7l i-7l^V:e4 ^ £^^S1 ^^:«llf'* 7M^}<=^ ^t^fe ^^^S Sfe 4f]^]7]^. 

>H1 62 t vfl^l ^1 65 t 7lxll5l o^H o;t<HAi; 

^V7l 7ll^-^7> al;g 100 ~ 900/fln S ^^±S. Sl-fe sl|?l^l7m. 

^1 64 t 5Efe ^1 65 t-^l Sl<^^i; 

^1-71 711^^5] ^^ai m 10 -75 im. ^2 711 61^1-^s. ^>a5l<H ^fe *>fe 3^7l;<l7]^. 

4 64 t, ^-il 65 t afe ^1 67 t^l <Hi^ fl: t 7l;(H 

711^-^Sl ^^ISl ^^]7}, 1 ~ 30;iail ^S. ^^jS\o] :5J4 ^^^^ Sll?l^l7l^. 

4 62 ^J- ^^1 4 68 7l^llsl o]i, t<^l o|olAi; 

4=^71 7ll-7^ ^ 7)17^S] ^^S\ iSHH, e)l<^lX-l, ^ ^ Sl ^.-fr #^1^5. «fe Sfl?!^!?! 

'(fl 62 t ifl^l ^1 69 t 7l7ll^ o^i^ t t-^l SI'H'H; 

^7] £?i>^j2l ^^i-7ll#^ -g^, w-ell^l^i^ll, -y^Wi-^i!- ^7l-4i^J^xl, ^ ^^^$] 'Q7,}^M:^s!]. <^^^ 

"i^^] f^^l^i -asjeH, ^<^£ *v f'* ^-i: ^^i^s. 3ill?l^l7]^. 

^¥«J-71. 

=^1 70 t<^l SZ<H^1: 



- 55 - 



^n^^ moOl -0093184 



^7] ^^$] Pb 3] Hfl^Hl^ 35 _ 97 o/„ o] 5} o. ^^1 ^1-^ ^^ej- 700)1 7l7ll^ sH^l^l?]:^. 

^J-7l 'g'd-^ Sn/Pb. Sn/Sb, Sn/Ag, Sn/Ag/Cu ^'?l7l- ^.g. -g].^ ^f]^]7]^. 

^J^t 73. 

^1 70«J-olI 5i<H^i; 

^7] H e^loi^s^llfe ^. ^, ^, <a. q^, 4s]-ci^. o>oi_ 1-ely tfi, ^oflA-] Aii^gj-c^ ^o^^ ^fl. o]^v 

^^«174. 

'Hi 70«j-<Hl Xi-H^-I: 

"a^i-^i-i-^^ ^^<a^K ^7i<a;^K T^^i-a^i- ^-hi^^-i ^i^*}*^ ^<hh ti-^^ <^i^j-*-s f ^^^i^ 5i* ^^'^s. 

^^^*^75. 

4 70 t at ^1 74 «J-i Si-H^i; 

°d^Wi-^s] f'^i^^ 30 - 90 wt % ?1 ^* Sl-fe 2l)7l;^l7l^. 

4 70 ^1 74 ^1 75 "Hi: IlV «J- 7l;<M Si-HA-^; 

^7] '^Tii^A.j^T.]^ oflS-Al^^^^l, teloiliEflH^^l, 3E]1^^^1 f^0l|A-l -«d@isH ^-Hs tbf'^ 

5 Slfe 5J* ^^^S. t}^ 4^]:^'\7]^. 

%^^*J-77. 

^fl 70 ^il 74 ^t- m^l 4 76 I^Sl *V %l-o)l oio^A^. 

^o^7l l7>ii^J^^lir i^Ai^x], 1-4:^x1 1 el oiii^, *e1^i«^xi. l-ejoiniH^x], #eloiiEilH=^x], #a]iefl^=^ 

4 70 %!- vH^l 77 «J- 71^1131 <^i^ *V «J-cHl slcH^i; 
^^^«J-79. 
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4 62 ^} ^^1 ^1 65 «o> 7l7))fil o]i^ «}. %V<H1 oxo]^.^. 

^7] 1-71^^01 ^0]S. ^i^^O] ^^O.S. ^A^£]fe §1-^ 3|l?l^l7l:a-. 

^•11 62 vfl^l 711 65 «oh JEfe ^11 79 D"^ Sl^^i; 
^1 62 «j- ifl^l ^1 65 ^1 79 «j- 4 80 "Hi^ t!: *J- 7l;(H 

^oM #7lAV^2] 711^-^3] 0.5 ~ 1.4 alls. 5i* ^^1-5.5. §fe tf|]7l^l7l*. 

^^^*J-82. 

'^l 62 «J- vflxl 65 at 79 «J- ifl^l ^1 81 <Hi:: t!: «J- 7l;!ll<H] sao^A-l; 

^71 #71^^ ^*!-^^ ^^'^l 2 7)1 ^^5)o1 :5J^ ^^^S effe 2ll?l^l7l^. 

^J^«c)-83. 

4 63 7fl 65 «oHl Slo^/^. 

^^^«^84. 

^1 63«J-, 65®J- afe ^ 83 <HH «V «J- 7l7M oj.c]a:\. 

^7] iiJ(|El, -a^S)^ U-'S^S ^* ^^I^S. *>fe 2|| 71^171:^. 

S^flSlal- ^i^ltt 71^ ^oH, -fr^l^^l^oj^^ ^^71 0-7)^x1 x^oj^dl 7fl-7^» S^flSlS 

Si <a^l- A^>7] 7fl7^Sl £^flslS AVo]] B)^ all^^Sl-O^, 51^71^0^ ^^^^S ^^^S]^ 4^]^]7]^°\] 

^o^7l ?lol 77]^^^^?}^^^ l-7l^V:^-i- ^^jeU, ^1-71 ^o] Aj-71 71^0^ ^^^-^^l) ^'l-g-^^S)^ ^^2.3. t} 

^=^^} 86. 

^1 85«J-i $i<H^i: 
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^J^*o1-88. 

i^flsisi- ^i^m 7]^ ^o\] ^7i^^i^^f.^ ^^^JL, ^7] -H-7i^xi^<af'<Hi 7ii^-¥-i- -a^i^H, ^m^^ 

31171X1 71*011 $1<HA^, 

^J-71 7ll^^o)l ^V7l 3!l?lxl7l*ol ^^^Slfe S]^7]m ^^#4^. ^l-^d^l-fe l-7l^1-^* Hfl-Mf-^l- t^fl. l-7l^^l-3l- £^S|1 

SIS* ^^f^ ^ ^^^))#* 7fl^||§M -51* ^^l^S. §1-^ 3l)5'l^]7l:a-. 

89. 

^1 62 ®J- ifl^^l 88 11: «J- 7l;(H1 Sl'H'M; 

^1-71 1-71^^5] o]^o)l ^V7l ^^-§-Sl 1-711: ^7i\^ ^LS Sfl f 1 ;^1 7l 
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